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EDICAL social workers who daily attempt 

to cope with the task of arranging for the 
terminal care of cancer patients have long been 
concerned with the fact that the combination of 
limited facilities for the care of chronic cases, hos- 
pital policies and human nature makes this an almost 
insurmountable problem. Because this situation 
became increasingly difficult, four medical social 
workers representing as many tumor clinics in 
Boston met to discuss the nature of the problem, 
to review the limitations of resources and to discover 
how they could derive mutual help. An analysis of 
the situation relative to the medical and nursing 
provisions in the community seemed timely. The 
social workers combining in this project represented 
the Beth Israel Hospital, the Boston Dispensary, 
the Massachusetts General Hospital and the Palmer 
Memorial Hospital, a division of the New England 
Deaconess Hospital. All these institutions are set 
up primarily for the treatment of acute illness with 
the exception of the last, which has, in addition, 
limited facilities for chronic cases. 

It was decided to study an unselected sampling 
of 200 patients known to the tumor clinics of these 
hospitals who had died of cancer within one calendar 

year to determine the care received by them and 
the conditions at home during the period of terminal 
care. The period selected was an arbitrary one — 
from November 1, 1941, to October 31, 1942. Fifty 
cases from each of these clinics were analyzed in 
relation to age, sex, place of death, length of ter- 
minal-care period, living conditions, effect of family 
finances on plan of care, medical and nursing care 
provided and the question whether hospital care 
(general-hospital or chronic or both) would have 
been acceptable to a greater number if available. _ 
“Terminal care” is an indefinite term used flexibly 


*Social worker, Tumor Clinic, Massachusetts General Hospital. 
tDirector of Social Service, New England Deaconess Hospital. 
{Social worker, Tumor Clinic, Boston Dispensary. 

$Social worker, Tumor Clinic, Beth Israel Hospital. 


by physicians, nurses and social workers. For the 
purposes of this study, it is taken to apply to that 
period beginning when the patient is failing and 
only sedation is being given. 

For most patients, this period tends to divide 
itself naturally into two phases — early terminal 
and late terminal. During the early terminal phase, 
the patient may be semiambulatory and able to 
care for himself and to travel to a clinic or a physi- 
cian’s office for medical supervision. Although 
unable to work, to be economically self-maintaining 
or to assume responsibility for household tasks, he 
can go to the table for meals and has bathroom 
privileges so that he is not yet a burden to his family. 
The most obvious problems are environmental. 
If the patient is a housewife, she must be relieved 
of household responsibility. If the patient is the 
wage earner, there may be a need for securing 
financial assistance if the rest of the family cannot 
assume the burden of support. Transportation to 
the clinic may also have to be arranged. It seems 
natural to assume that there are also emotional 
reactions. Since the patient can to some extent 
carry on an active life, the family may not at this 
point have accepted the medical situation, and the 
emotional upheaval that may follow has not yet 
occurred. In the late terminal stage, as the patient’s 
condition gradually becomes worse, requiring more 
and more attention, — that is, complete bed and 
nursing care, additional medical supervision or 
hospitalization, — the family is inevitably forced 
to the realization that nothing further can be don 
to halt the patient’s decline. : 

Several elements are involved in providing ade- 
quate terminal care. These are the patient’s medical 
and nursing needs, the family’s acceptance of the 
medical situation and what it implies, the family’s 
ability to care for the patient at home — both 
physically and emotionally — the patient’s wishes 
referable to care at home or elsewhere and existing 


facilities that are available. 
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In each of these clinics the decision regarding the 
point at which a plan for terminal care should be 
worked out with the patient or his family rests with 
the physician who refers the situation to the medical 
social worker, with recommendations relating to 
the type and amount of care needed. Correlating 
the social situation with the medical recommenda- 
tion, the social worker attempts to work out with 
the patient and family a plan that will take into 
consideration the medical and nursing needs, the 
adequacy of the home environment and the wishes 
of the patient and family, as well as the facilities 
that are available. Since it is difficult to prognosti- 
cate in terms of life expectancy and amount of care, 
several plans may be necessary for the patient as 
the disease progresses, additional attention is needed 
or the family situation changes. 

The necessity of planning for terminal care carries 
with it a sense of finality. Families, bewildered, 
often find it difficult to accept the situation. Even 
when they understand it, their emotional reactions 
frequently block their ability to move ahead, so 
that they resist the making of plans. The suggestion 
of care elsewhere, particularly in a chronic hospital, 
stirs up implications and anxieties that they are 
unprepared to accept. Thus, the first reaction is to 
keep the patient at home even though the physical 
strain of caring for him and the emotional strain of 
watching him fail may precipitate physical and 
emotional breakdowns in the relatives. 

The patient, having been advised to discuss a 
plan of care with the social worker, usually knows 
only that he may be ill over a long period of time. 
Thus, he is not always aware of the implications, 
and many a patient, not knowing the prognosis, 
prefers care at home secure among loved ones. As 
he becomes worse, the security of a medical institu- 
tion assumes paramount importance and the patient, 
knowing only that he is ill and needs care, often 
seeks admission to the hospital where he has previ- 
ously received treatment. A sick person finds it 
dificult to accept any interpretation regarding 
hospital policy or differentiation of general and 
chronic hospitals. “Doctor, why are you telling me 
to go to another hospital [or “to a nursing home”’] 
when I am sick and need care?” is a frequent ques- 
tion, and a patient groping and searching for relief 
of pain feels only that the hospital is withdrawing 
help. 

The available facilities necessarily influence the 
family’s attitude and decision in relation to terminal 
care. Hospitals for the care of patients with chronic 
illness have lagged far behind other medical services, 
and little progress has been made in improving them. 
Massachusetts is widely known for the excellence 
of its cancer program in its state-aided clinics for 
education, consultation, diagnosis and treatment. 
The Commonwealth appreciates that the problem 
of terminal care merits humanitarian consideration 
but at present makes no tangible provision for it. 
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Available chronic hospitals have such long waiting 
lists that many patients expire while awaiting ad- 
mission. The city and state facilities are such that 


it is frequently impossible to admit patients for ~ 


bed care, and location makes access for visiting by 
relatives difficult. At one time the superior facilities 
of Pondville Hospital were available for these 
patients, but at present the bed capacity has been 
reduced and is limited in effect to treatable patients. 
Although many may feel a sense of stigma attached 
to chronic hospitals and a sense of futility at the 
suggestion of admission to one, such hospitals are 
acceptable to more patients than have actually 
been admitted. 

The problems identified with cancer in turn 
influence facilities that will be available for care of 
patients in the terminal stage. Among these are 
odors associated with some forms of malignancy, 
incontinence, hematuria, colostomies, frequent 


changes of dressings and the need for repeated 


sedation. The proprietors of nursing homes claim . 


that these patients need far more nursing care than 
do others, both because of their physical condition 
and because of their extreme fear and anxiety. 

In Greater Boston there are approximately two 
hundred and fifty nursing homes varying greatly in 
facilities, physical equipment and personnel. Of 
these, only a small proportion are equipped or are 
willing to care for extremely sick people. Rates 
vary from a minimum of $18 to $40 and upward 
weekly, to which must be added the costs of medica- 
tion and essential medical supervision — rates that 
to the average family become prohibitive. 

With the limitations of hospital resources and of 
nursing-home care, there is little left for the dying 
patient except to remain at home and to get along 
as well as he can. The daily visits of the district 
nurse hardly meet the need of the patient who is 
taking opiates by injection for relief of pain. Even 
in prewar days, it was not possible to secure im- 
mediately the services of a physician. Some domi- 
ciliary medical service is provided by the Boston 
Dispensary and Massachusetts Memorial Hospitals 
for those who cannot afford private medical care, 
but their volume of work makes frequent visiting 
impossible. 


GENERAL CONSIDERATIONS 


Of the 200 patients studied, 88 patients were 
males and 112 were females. The largest age group 
was that between fifty and sixty, with 61 patients. 
The youngest patient was seven and the oldest over 
eighty (Table 1). 

The length of terminal care averaged fifteen 
weeks and ranged from one week to two years. 
Since the physicians did not feel justified in express- 
ing themselves as to life expectancy, the social 
workers, given the responsibility of advising with 
the patients and their families concerning possible 
plans for care, had to foresee and consider the need 
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of change as each case progressed, attempting to 
maintain emotional security for the patients in the 
face of limited resources. In cancer, one of the 
values in the service of the social worker who has 
gained the confidence of the patient and his family 
at the time of diagnosis and initial treatment lies 
in the fact that they can turn to her at any time as 
needs develop. Because of this, it is often true that, 
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admission and holding of patients who are untreat- 
able and in the terminal stage. 

One hundred and twenty-five patients stated that 
they would have accepted placement in a chronic 
hospital if it had been located near home. During 
the period of this study the only resources of this 
type available for immediate admission were chronic 
hospitals so far distant from Boston that the families 


TaBLe 1. Age and Sex of Patients. 


Sex AGE 
MALE FEMALE 0-9 10-19 20-29 30-39 40-49 50-59 60-69 70-79 80-90 
yr. oye yr. yr. yf. yr. yr. yr yr. 
Boston Dispensary 27 23 0 2 0 2 5 18 14 9 0 
Beth Israel Hospital 21 29 0 0 2 1 & 11 18 9 1 
Massachusetts Senseal Hospital 25 25 1 0 3 4 10 15 9 7 1 
Palmer Memorial Hospital 15 35 0 0 2 5 5 17 11 7 3 
Totals 88 112 1 2 7 12 28 61 52 32 5 
Percentages 44 56 =—s« 08S 1.0 3.5 6.0 14.0 30.5 26.0 16.0 2.5 


even when in the terminal stage medical responsi- 
bility is transferred outside the hospital, the social 
responsibility in considerable measure remains con- 
tinuously with the social worker. 

It is of interest to know the place where the patient 
died (Table 2), but this does not indicate in all cases 
where he was cared for during the preceding weeks 


TaBie 2. Patients Classified according to Place of Death. 


HospitTat LACE OF DEATH 
CHRONIC GENERAL NURSING OWN 
' HOSPITAL HOSPITAL HOME HOME 
Boston Dispensary 5 22 2 21 
Beth Israel Hospital 7 7 8 28 
Massachusetts General Hospital 4 6 22 18 
Palmer Memorial Hospital 5 14 7 4 
Totals 21 49 39 91 
Percentages 10.5 24.5 19.5 45.5 


or months of the terminal period; nor does it show 
where he would have chosen to be could his wishes 
have been carried out. In the early terminal stage, 
when the patients were still physically somewhat 
independent, they usually wished to remain in 
familiar surroundings where their friends and families 
were accustomed to see and visit them. In the late 
terminal stage, however, when they were in bed and 
almost entirely dependent, they often needed and 
welcomed a placement where constant nursing care 
under medical supervision could be provided. It 
will be seen from Table 2 that of the patients in- 
cluded in this study, 21 died in chronic hospitals, 
49 in general hospitals, 39 in nursing homes and 91 
at home. But in comparing this table with Table 3, 
showing the attitude of patients toward hospitaliza- 
tion, one notes that only 31 of the 91 who died at 
home had wished to remain there throughout the 
terminal period. According to the figures, 169 
patients would have preferred care in a general 
hospital had one been available. It is well known 
that hospitals have to discourage or refuse both 


and friends of patients could visit them only oc- 
casionally, with much cost in time and money. 
Of the 21 patients who died in these hospitals, 13 
were without close ties with family or friends, and 
therefore felt no objection to entering a hospital at 
some distance from their place of residence. It was 
believed that the other 8 entered only because of 
necessity for care and contrary to their own choice. 
The 39 who died in nursing homes were in no case 
more than fifteen miles from their own homes, and 
usually much nearer. The social workers who knew 
these patients believe that they would have preferred 


tthe security of a nearby general or chronic hospital 


3. Altitude of Patients toward Hospitalization. 


WILLING WILLING WILLING DeEs1iRouUsS OF 
To ENTER To ENTER to ENTER STAYING AT 
HospitTat Curonic Curonic GENERAL 
OSPITAL Hospitat HospitTAt 
ir NEAR ir Distant AVAILABLE 
Boston Dis- 
pensary 30 2 37 13 
Beth Israel 
Hospital 22 1 43 7 
Massachusetts 
neral 
Hospital 43 4 45 5 
Palmer Me- 
morial Hos- 
pital 30 6 44 6 
Totals 125 13 . 169 31 
Percentages* 62.5 6.5 84.5 15.5 


*Percentages are computed on the basis of the total number of patients 
studied. Some patients expressed more than one attitude and are therefore 
included in more than one category. 


but seemed satisfied with this type of placement, 
which in most cases was found to be adequate. 
All the nursing homes used for the placement of 
these patients were visited and approved by an 
agent of the Greater Boston Community Council. 


INVOLVED 1N HoME CARE 


Of the 91 patients who remained at home, all 
except 8 had supervision from a local private physi- 
cian or_a district physician of the domiciliary-care 
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services supplied in Boston. These physicians visited 
only when called, and it was difficult for them to 
give continuous supervision or even frequent emer- 
gency relief. Of the 200 patients studied, 101 received 
visits at home from private physicians and 19 from 
physicians of the district services. In considering 
this proportion it should be borne in mind that 
whereas only 91 patients died at home, nearly all 
the total group lived at home during some portion 
of the terminal-care period. 

It was known that 47 of these 91 patients received 
no other nursing care than that of an unskilled 
relative or friend. Actually, the care they did 
receive from their families, many of whom had 
had no previous experience or training in the care 
of the sick, evidenced great effort and devotion. 
Although visiting nurses knew 51 of the patients 
who remained at home, they attended only oc- 
casionally and never more than once a day. Of 
the trained attendants caring for 19 patients, only 
a few remained in the home for a twenty-four-hour 
or even a twelve-hour day. In most cases these 
nurses came for a limited number of hours daily, 
thereby leaving the greater part of the day for the 
family to care for the patient. 


EFrect on Fami.y Lire 


The lack of continuous professional medical and 
nursing care for the patients who remained at home 
undoubtedly gave rise to some feeling of insecurity 
and hardship to both patient and family, but was 
often overbalanced by the satisfaction of maintain- 
ing the unbroken family group with the security 
of home and the devotion of family. It is thought, 
however, that in some cases the wearing down of 
reserves of physical and nervous strength and the 
undesirable psychologic effect on young or unstable 
members of the family should be carefully weighed 
with the desire of the patient and his kin that he 
remain at home. The demands of the sick person 
are often paramount, with resulting disruption of 
normal family life, causing problems among children 
or even older members of the family group. 


Tue Lone PatTiENT 


The makeup of the household of these patients 
was carefully studied before plans were made. One 
of the most frequently challenging jobs for the 
medical social worker was planning for the hope- 
lessly sick patient who lived, and had lived for 
many years, alone. At the time of referral 40 pa- 
tients, or 20 per cent of the series, were living alone. 
Many of these had become so accustomed to inde- 
pendence that they found it difficult to join any 
family group. Usually in considering placement 
for a patient of this type the worker offered a hospital 
or nursing home and did not suggest entering a 
family group. When these patients could not pay 
for nursing-home care, however, their only actual 
resource was a chronic hospital distant from such 
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friends and relatives as they possessed. To return . 
the sick person to his own family from whom he had. 
long been separated, or to the family of kin among... 
whom he had never lived, forced him to give up all 
the independence he had been able to attain and of 
which he was usually proud. For the patient who 
was already living in a family group, the immediate 
problem of planning was not so great. The lone 
patient had to face almost immediately his needs 
for the later period of care, whereas the patient 
already within a family could remain with it long 
enough to allow considerable deliberation in plan- 
ning, with the patient himself a participant in the 
decision concerning plans. 


Cost or 


Financial status looms large as a determining 
factor in plans for care. One hundred and seven 
patients were aided either by fully or partly free 
care while in hospital or by public or private relief 
agencies, or both, in securing chronic hospital or 
nursing-home care. The remaining 93 patients were 


Tasie 4. Number of Patients Rated Full Charges Aft Ward, 
Clinic or Nursing-Home Care Compared with the Number 
Rated Part Pay or Free. 


Ratep Ratep Part Pay 
CHARGES or Free 

Boston Dispensary 19 31 
Beth Israel Hospital 23 27 
Massachusetts General 

Hospital 33 17 
Palmer Memorial 

Hospital 18 32 

Totals 93 107 
Percentages 46.5 53.5 


able even during long-continued illness to maintain 
themselves or to receive aid from families that cov- 
ered their expenses, including payment for hoagie 
care at ward rates (Table 4). 

One hundred and twenty-three patients iatiored 
cessation of income or financial difficulty because of 
the illness itself (Table 5). Seventy-seven families 
had sufficient income to provide for the patient. 
To be sure, it must be borne in mind that the period, 


Taste 5. Effect of Cost of Medical Care on Family Finances. 
Serious Financtat No ApmittTep Finan- 
Dirricutty DirFicuLty 
Boston Dispensa 31 19 
Beth Israel Host ae 22 28 
eneral 
39 ll 
Palmer Memorial 
Hospital 31 19 
Totals 123 77 
Percentages 61.5 38.5 


of this study covers a time when there was a definite 
upsurge in employment and consequently incomes 
were higher than in the previous decade. The time 
element is often so long in these cases, however, 
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that it seems remarkable to find that in so large a 
number of cases long illness had not completely 
reduced financial resources. 


Care 


The attitude of the family toward the problem 
of terminal care of the cancer patient (Table 6) 
was made the subject 6f direct inquiry. Here entered 
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small children or of the noisy social life of other 
adults, — accessibility of medical care, visits by a 
supervising physician and services of a visiting 
nurse were also considered. In each case the reiter- 
ated wishes of the patient and family were weighed 
against the apparent result in terms of human 
adjustment and relations. Table 7 shows the judg- 
ment of the four social workers in summary, indi- 


TaBLe 6. Attitude of Families Toward Home Care. 


HospitTar Earry Texminat Periop Late Periop 
WILLING NOT WILLING UNKNOWN WILLING NOT WILLING UNKNOWN 
Boston Dispensary 35 10 22 23 5 
Beth Israel Hospital 44 4 2 19 26 5 
Massachusetts General Hospital 44 6 0 44 6 0 
almer Memoria! Hospital 30 20 0 ‘20 30 0 
Totals 153 40 7 105 85 10 
Percentages 76.5 20 3.5 52.5 42.5 5 


a number of factors. The close relation between 
patient and family was often the controlling element, 
sweeping away all other considerations. Lack of 
physical equipment or space sometimes forced a 
decision. Inability to provide for financial support 
in some cases became a decisive difficulty. Changes 
in the patient’s need and in the family situation 
necessitated a change in plan. One hundred and 
fifty-three of the families were willing to give care 
in the early stage of the terminal periods, while the 
patient was still up and about and able to look out 
for himself. One hundred and five wished to con- 
_tinue to do this in the later stage, when the patient 
was helpless and required constant care. On the 
other hand, 40 thought best to have the patient 
placed outside the home even in the earlier period. 
In judging the suitability of the home the social 


cating as unknown those cases in which the findings 
were insufficient for basing an opinion on them. 

There were unsuitable homes in 62 cases (31 per 
cent) during the early terminal stage, and in 113 
(57 per cent) during the late terminal period. This 
evidences the need of adequate and acceptable 
provision for cancer patients beyond that now 
available. 


CONCLUSIONS 


In summary, we believe that the individualiza- 
tion of each patient is of paramount importance. 
Close family ties, when these exist, should be en- 
couraged by close co-operation between the relatives 
and the social worker in making plans. Community 
resources — that is, medical and nursing care, 
financial aid, housekeeping service and so forth — 


TaBie 7. Suitability of the Patient’s Home for Care during the Early and Late Stages of Terminal Care. 


Earry Terminar Periop Late TERMINAL PERIOD 
ADEQUATE INADEQUATE UNKNOWN ADEQUATE INADEQUATE UNKNOWN 
Boston Dispensary 27 16 7 21 22 7 
Beth Israel Hospital 42 7 1 13 34 3 
Massachusetts General Hospital! 37 13 0 19 31 0 
Palmer Memoria! Hospital 24 26 0 24 26 0 
Totals 130 62 8 77 113 10 
Percentages 65 31 4 38.5 56.5 5 


worker took into consideration the size and equip- 
ment of the home itself, the kind and amount of 
service available to the patient, the relations within 
the group and the effect of the patient’s illness on 
the family group, as well as his own feelings and 
desires. A room to himself—light, airy and equipped 
with a comfortable bed — and bathroom facilities 
were considered essential. Continuous and intelli- 
gent care, including preparation of meals, was 
needed within the home, with sufficient funds to 
buy both food and necessaries for nursing care. 
A peaceful and serene atmosphere with reasonable 
quiet, — not too.much difficulty in the restraint of 


should be used to the fullest extent in making pos- 
sible home care for at least part of the terminal 
period when this seems feasible. In each case the 
needs of the family should also be given consideration. 

The following needs are submitted as basic to 
the carrying through of adequate terminal care 
for the cancer patient: competent medical super- 
vision uninterrupted throughout the course; good 
nursing service to supplement the supervision of 
the physician; the services of a medical social worker 
continuously available for aid and consultation to 
the physician, patient and family; chronic-hospital 
facilities sufficient to meet the need of patients de- 
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siring hospital care, with location within easy reach 
of the patients — ideally such a hospital should be 
closely associated geographically with a hospital 
having a tumor clinic so as to have available the 
clinical and laboratory facilities and experience of 
such an institution. 

To accomplish these things means the enlargement 
of present services and the creation of new chronic 
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hospital resources, with provision for such service 
and facilities in large part free or at low cost. It is .. 
hoped that such provision can soon be made. Every 
known resource for diagnosis and early treatment 
is already available. It is felt with increasing urgency 
that in this dread disease one should, with consistent 
excellence of care, see through to termination those 
patients who cannot be cured. 


THE CARE OF THE PATIENT* | 
Econ E. Katrwinxet, M.D.t 


WEST NEWTON, MASSACHUSETTS 


Y EXCUSE for presenting a nonscientific 
paper at this scientific meeting is that I be- 

lieve that a periodic consideration of this important 
subject is good for all of us. Among the lectures in 
my student days that are high lighted, none stand 
out more sharply than the Peabody Lectures, which 
were titled ““The Care of the Patient.”” Since every- 
day practice has demonstrated the great importance 
of this phase of medical practice, I have often won- 
dered why medical schools allot so little time to its 
consideration. As I remember it, there were only 


- two or three lectures each year on the subject. I 


suppose the faculty feels that the art of our pro- 
fession is learned only through example and prac- 
tice. Perhaps this is correct, although I sometimes 
question it when I consider the quality and quantity 
of the literature on the subject and the time that 
the leaders of the profession have spent on its con- 
sideration. 

Medicine as it is practiced today is less conducive 
to the development of the art than it was in the 
days before the advent of scientific medicine. In 
our grandfathers’ time the doctor’s most potent 
weapon was his personality and his art. Without 
the specifics of today, he banked heavily on the self- 
limited character of the majority of illnesses, and 
through his art he maintained the patient’s morale 
until Nature had effected the cure. He drove his 
horse and buggy leisurely from call to call, having 
time to reflect on the mysteries of man’s complex 
psychic make-up. Tokeep up with medical knowl- 
edge required less time than it does today. He could 
spend more time with each patient, and he grew to 
know his patients intimately. He was father con- 
fessor as well as healer. Today, with chemotherapy, 
penicillin, shock treatment, liver extract, insulin 
and the host of other effective therapies, the disease 
itself has pushed its way to the center of the stage 
and the patient as a person tends too often to be 
neglected. The modern mode of travel requires the 


driver’s complete attention, and reflection on his 


*Presented to the Newton Hospital Staff on January 22, 1945, 
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patient’s personal problems results at least in a 
traffic ticket. With the advent of the war, the load 
on the doctor is immensely increased; his time is 


_ precious, and the finer intangible aspects of prac- 


tice suffer. The medical man in the armed forces 
falls under the influence of regimentation, and rou- 
tine procedure is the rule unless the medical officer 
is thoroughly imbued with the importance of his 
art. Strangely enough, never before has the com- 
munity so urgently needed the thoughtful care of 
the true follower of Hippocrates — he who prac- 
tices the spirit of the oath as well as its letter. Think 
a moment of the people who crowd your offices. 
How few of them need the specifics in your bag and 
how many of them need your understanding heart! 
The strain of war with its separations, worries and 
bewilderments increases many-fold the incidence of 
functional disorders. Chronic fatigue, functional in- 
digestion, tension headache, neurocirculatory as- 
thenia, the irritable colon and the many forms of 
depression, to mention only a few, are the disorders 
that consume more than half your working hours 
and interrupt your much-needed sleep. Although 
it is true that this curve of incidence is particularly 
high during these war years, it will not drop ap- 
preciably when peace returns, because other problems 
will add fuel to the fire, such as the readjustment 
of the serviceman to civilian life, the reassimi- 
lation of the wounded into the community, the ™ 
ever-increasing pace of our civilization and, most 
important of all, the growing importance of the prob- 
lems of geriatrics. It is inevitable that chemo- 
therapy, penicillin and the advances in surgery 
should swell the ranks of the old-age group of pa- 
tients, and at no time of life is the need for the prac- 
tice of the art of medicine so great as in old age. Un- 
fortunately, as senescence advances and the ability 
to varnish daily living with the veneer of self- 
control is weakened, man’s underlying selfishness 
and pettiness rise to the surface and he becomes a 
burden to himself and those about him. The person 
who grows old gracefully is the exception, although 
this observation may in part be due to the fact that 
we, as physicians, are likelier to see that group who 
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do a poor job of aging, since those responsible for 
them turn to us for help with the innumerable 
symptoms of their charges, the more fortunate group 
coming to our attention only during acute illnesses. 

The growing importance of this whole problem 
is reflected in the current medical literature. New 
books are appearing on psychosomatic medicine 
and geriatrics urging men well established in prac- 
tice to study the problem and develop a technic of 
handling it. Some have even proposed the develop- 
ment of a specialty of geriatrics, arguing that soon 
its importance will outweigh that of pediatrics. Be 
that as it may, the doctor to whom the practice of 
the art of his profession is as natural as breathing 
will find little trouble in solving these growing 
problems in his own practice. 

I have been impressed in observing the students 
under my care, with a real deficiency in their knowl- 
edge of what constitutes the art of medicine. They 
are imbued with a hot devotion to the science of 
their profession, showing keen interest in the 
technic of diagnosis, with special emphasis on 
laboratory and other technical aids, but when ques- 
tioned about the social history of the patient or the 
minute details of treatment on which the practice 
of the care of the patient so often depends, they 
answer in generalities that indicate a lack of an 
appreciation of the importance of such knowledge. 
Their feeling doubtless is that this is the province 
of the Social Service Department. They will find 
that when they leave the security of the walls of 
the hospital or of the Army they will have to be 
their own social service department or else be con- 
tent with a meager practice — that is, if there is 
any degree of competition when they arrive at that 
golden day. 

Unfortunately today, because of the shortage of 
physicians, the public is willing to put up with 
treatment minus the art as they put up with medi- 
ocre services at every turn. The doctor does not 
have to sell himself to his patients as he did — to be 
sure, usually unconsciously — in the past. It has 
been said that any doctor can build up a large prac- 
tice if he possesses a good bedside manner, but that 
does not indicate how badly he practices it. This 
temporary upset in the balance of supply and de- 
mand removes one incentive toward the study and 
practice of the care of the patient, and the fact 
that most medical-school graduates are going into 
the armed forces removes another, at least in the 
minds of many. Too many fourth-year students 
believe erroneously that military medicine is cold 
and efficient and spurns any thought of the finer 
sensibilities with which the art of medicine is con- 
cerned. I have had occasion to talk to wounded men 
of the Marine Corps who have returned from the 
South Pacific, and their glowing tribute to the medi- 
cal officers who treated them stressed the humane- 
ness with which they were handled even above the 
technical skill which was used. As one of them 
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stated, “He was my best friend—and I mean 
friend, not doctor.” The need for the art of medicine 
is universal. 

One other obstacle is that it takes more time and 
energy to practice this kind of medicine. Osler has 
said the man most to be pitied is the forty-call-a-day 
man. It is well-nigh humanly impossible ade- 
quately to care for the patient on that schedule. 
Corners must be cut to get through the day, and 
the more difficult features of practice — those re- 
lating to the understanding of the patient as a per- 
son — suffer. Such a man easily sinks to the level 
of a pill dispenser or at best a mere diagnostician. 
Even the man with a less crowded day avoids the 
exacting demands of the care of his patients. The 
best of us are fundamentally lazy, as someone has 
said, and we try to avoid that which taxes our time 
and maximum ingenuity. It is easier to get in and 
get out of the sickroom quickly, dodging the end- 
less questions, the answers to which constitute in 
part the adequate care of the patient. It is, how- 
ever, true that there are some patients, especially 
those in the lonely, psychoneurotic group whose 
stereotyped questions waste the doctor’s time, their 
solution adding nothing to the real care of the pa- 
tient except as it acts as a pleasant interlude in the 
boring hours of the sickroom. It takes a real artist 
to handle such patients satisfactorily. Osler is said 
to have been a master in like situations. He would 
come breezing into the sickroom with a cheery greet- 
ing, size up the patient’s real needs quickly, and 

“then proceed to divert his or her attention from the 
unimportant complaints and grumblings by an apt 
anecdote and leave with specific instructions to 
the nurse or family, having wasted little time but 
having effectively instituted therapy necessary for 
the care of the patient. The long list of carefully 
written out questions were unanswered, but some- 
how the patient’s mind was at rest and he was 
satisfied. 

I need not argue the crying need of the patient’s 
care, especially today, any further. It may, how- 
ever, be worth while to consider briefly how the 
recent medical graduate can go about acquiring the 
nearly automatic technic that spells success in this 
care. I certainly cannot set myself up as an au- 
thority in this field. I am too young in practice, 
and the art grows slowly and too often never. I 
can only refer the neophyte to the literature and 
urge him to aim at the goal that the many masters 
in the art have set in the past. 

In the first place, it is wise for him to be a student 
of man himself. This he may do by reading about, 
observing and talking with his fellow man. Pro- 
vocative books such as Alexis Carrel’s Man the Un- 
known, Fosdick’s On Being a Real Person and 
Zinsser’s As I Remember Him are helpful. An in- 
terest, limited as it may be, in his community life 
demonstrates how the men outside the profession 
think, talk and live. A close nonmedical friend or 
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two will serve as a stimulant to argument, espe- 
cially in front of an open fire, and will help crystal- 
lize ideas previously shrouded in foggy generalities. 
A study of religion will help the neophyte to under- 
stand that vital force which is so important in many 
lives. 

In the second place, he should acquaint himself 
with the literature of those men who have pondered 
the subject, notably William Osler, Francis W. 
Peabody, L. Eugene Emerson and Alexander Gib- 
son. I know of no man of medicine who had a 
fuller, busier life than Osler, yet all his biographers 
agree that he never lost the human touch. His pa- 
tient, as a person, always came first in importance 
before diagnosis, treatment and case discussion. 
At one time he was walking through the operating 
room of a Philadelphia hospital when an old man, 
a pauper, was about to have an ingrowing nail cut 
out. The old man was frightened nearly to death. 
When Osler grasped the situation he amazed the 
students by his rage when he said: “Don’t you dare 
touch that old man. You can do him no good, and 
you know it. Take him back to the ward.” 

Osler was constantly reminding his students that 
the patient is not a piece of experimental laboratory 
apparatus. He once said: ““The practice of medicine 
is an art, based on science. . . . It has not reached, 
perhaps never will, the dignity of a complete science 
with exact laws like astronomy and engineering.” A 
letter written when he was only twenty-five to the 
father of a young Englishman dying of smallpox 
under his care in Canada is a masterful illustration 
of his understanding of human beings. The letter! 
follows: 

My dear Sir: 

No doubt before this, the sorrowful intelligence of your 
son’s death has reached you, and now when the first shock 
has perhaps to a slight extent passed away, some further 
particulars of his illness may be satisfactory. On the eve- 
ning of Thursday the 22nd and on the following day I 
discovered unmistakable evidence of the nature of the 
disease. On Saturday in consultation with Dr. Howard, 
the leading practitioner of the city, his removal to the 
smallpox hospital was decided upon. I secured a private 
ward and took him there in the evening. Even at this 
date was seen the serious nature of the case and I sent for 
Mr. Wood at his request. At 10 p.m. I found him with 
your son, and we left him tolerably comfortable for the 
night. He was easier Sunday morning, but well aware 
of his dangerous state. He spoke to me of his home and 
his mother and asked me to read the 43d Chapter of Isaiah, 
which she had marked in his Bible. I spent the greater 

art of the evening talking and reading with him. Mr. 

ood called in three or four times in the day and at 9:30 
p-m. I found him there again. Mr. Norman had also been 
In just previously. He was still sensible and requested to 
see Dr. Howard again in consultation with Dr. Simpson, 
the attending physician in the smallpox hospital. After 
11 o’clock he began to sink rapidly and asked me not to 
leave him. He did not speak much but turned round at 
intervals to see if I were still by him. About 12 o’clock 

heard him muttering some prayers but could not catch 
distinctly what they were — “God the Father, Son and 

Spirit.” Shortly after this he turned round and held out 

his hand, which I took, and he said quite plainly, ‘Oh, 

thanks!”’ These were the last words the poor fellow spoke. 

From 12:30 he was unconscious, and at 1:25 passed away 

without a groan or a struggle. As the son of a clergyman 

and knowing well what it is to be a “stranger in a strange 
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land,” I performed the last office of Christian friendliness 
could 


departure. 


uch, my dear Sir, as briefly as I can give them are the. 


facts relating to your son’s death. 


The little book, Doctor and Patient, by Francis W. 
Peabody,? director of the Thorndike Memorial 
Laboratory at the Boston City Hospital from 1921 
to 1927, is filled with good advice on the subject we 
are discussing. The following quotation is a prac- 
tical illustration taken from this book. 


Suppose, for instance, you find conclusive evidence that 
his [the patient’s] symptoms are due to organic disease: 
say, to a gastric ulcer. As soon as you face the problem 
of laying out his regimen you find that it is one thing to 
write an examination paper on the treatment of gastric 
ulcer and quite another thing to treat John Smith, who 
happens to have a gastric ulcer. You want to begin by 
giving him rest in bed and a special diet for eight weeks. 

est means both nervous and physical rest. Can he get 
it best at home or in the hospital? What are the con- 
ditions at home? If you keep him in the hospital, it is 
prevanty good for him to see certain people, and bad for 

im to see others. He has business problems that must 
be considered. What kind of compromise can you make 
on them? How about the financial implications of eight 
weeks in bed followed by a period of convalescence? Is it, 
on the whole, wiser to try. a strict regimen for a shorter 
period, and, if he does not improve, take up the question 
of operation sooner than is in general advisable? These 
_and many similar problems arise in the course of the treat- 
ment of almost every patient, and they have to be looked 
at, not from the abstract point of view of the treatment of 
the disease, but from the concrete point of view of the care 
of the individual. 


Peabody stresses among other things the great 
lasting harm that can be done a patient by a care- 
less snap diagnosis of a serious condition that later 
proves to be incorrect. This is especially true of the 
diagnosis of heart disease. To tell a man that he has 
heart disease and at the same time caution him “not 
to worry about it” is playing with dynamite. Every 
day the patient looks at the obituary pages and sees 
mention of men in the prime of life dying suddenly 
of coronary thrombosis. He cannot appreciate the 
fact that the prognosis in neurocirculatory asthenia 
or other functional cardiac disorder is quite dif- 
ferent from that in coronary-artery disease. Heart 
disease is a black label to him. Twenty minutes of 
careful explanation with this man may mean the 


avoidance of years of invalidism, at least psycho- %~, 


logic if not actual physical invalidism. 

Not long ago a young patient of mine got up 
late, rushed through his breakfast, ran a mile for 
his train and, while riding into town, experienced 
palpitation, sweating, weakness and slight pain in 
the left elbow. When he arrived at work a phy- 
sician was Called who listened to his story, listened 
to his heart, told him that he had had a heart attack 
and sent him home by taxi. He had never seen the 
patient before. He failed to find out that he had 
had a similar attack ten years previously while play- 
ing tennis after a heavy meal, that he had not had 
the slightest suspicion of anginal symptoms since 
then, in spite of the fact that he was a strenuous ten- 
nis player, skier and bowler, and that he had lost 


and read the commendatory prayers at his © 
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sleep for the last three weeks because his wife was 
in the hospital and the household duties had fallen 
on him. The physician did not even take the pa- 
tient’s blood pressure. If he suspected a coronary 
attack, — although the history was much more 
suggestive of paroxysmal tachycardia, — he should, 
if he had the care of his patient as his first considera- 
tion, have suggested further observation, reassur- 
ance and an electrocardiogram. When all the evi- 
dence had been collected a sane, intelligent talk 
would have saved years of worry and fear. Now, 
in spite of a negative electrocardiogram, excellent 
coronary reserve and a disappearance of all symp- 
toms, it is likely that the words “heart attack” may 
haunt this patient for years to come. About a year 
ago the same physician treated an eighty-year-old 
patient of mine in an institution for the aged for 
an ulcer of the face for a month in spite of the de- 
velopment of a pearly border. He probably thought 
that she did not have long to live anyhow, but 
following x-ray treatment the lesion healed, and 
she may still have several years of living in comfort. 
In neither case did this physician consider the mental 
health and happiness of his patient. 

Too much laboratory investigation and prolonged 
hospitalization are often not in the best interests 
of the patient. In the anxious patient with a func- 
tional disease, they make him suspect that the doctor 
is unable to locate the trouble and that it must 
therefore be serious and deep-seated. In the older 
patient, the laboratory investigations use up the 
patient’s strength and deplete his pocketbook. At 
best they only satisfy the ultimate scientific curi- 
osity of the doctor and seldom add information 
that improves the quality of treatment. The best 
interests of the patient are usually served by a rapid 
thorough workup, including only definitely in- 
dicated laboratory studies. For example, what is 
the need of a urea-clearance test, phenolsulfone- 
phthalein test and even a nonprotein nitrogen 
determination if an eighty-year-old patient has a 
specific gravity in the urine of 1.020 without ap- 
preciable albumin or formed elements in the sedi- 
ment? 

There is also the danger of meddlesome medicine. 


* Withholding from the old patient his few comforts 


such as tobacco, alcohol, coffee and certain items of 
diet just because this is theoretically sound from 
the point of view of the disease may at best add only 
a few weeks of unhappy life. Alfred Worcester* has 
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emphasized this point in his excellent book, The 
Care of the Aged, the Dying and the Dead. We must 
also question carefully the heroic use of chemo- 
therapy, penicillin and oxygen in trying to close the 
door to that friend of the aged Osler has spoken of, 
pneumonia. 

Finally, the student who sincerely wants to per- 
fect his technic in the care of the patient will find 
numerous examples exhibited by the older men in 
the profession. One of the great advantages of the 
old preceptor method of medical education was the 
close association of teacher and student. The latter 
acquired the fine art of medicine by example, a 
method of learning that is not readily available 
from the lecture platform and at bedside teaching 
rounds. The best teachers, however, exhibit it even 
in the largest clinics. As always in education, one 
learns that to which one’s senses are atuned and 
open. 

In general our ranks are made up too largely of 
men overbalanced at one end of the scale or the 
other. At one end are mostly the younger men 
stressing the science of medicine and bewildered by 
the details of the practical handling of the patient. 
At the other end are the busy older practitioners 
who in lieu of ready knowledge of the newer therapies 
and intricacies of diagnosis lean heavily on their 
knowledge of the patient as a person, giving com- 
fort but missing the satisfactions that come with 
the thorough understanding of the disease process. 
The medical student’s goal should be a proper 
balancing of these two cornerstones of medical 
practice. The relatively rare men who have 
achieved this goal are the envy of their brother 
physicians and form the backbone of the profession. 

I have tried in this short paper to plead once 
more for the patient as an individual. For most of 
you such a plea is superfluous, but if a few of the 
younger graduates have been stirred into a renewed 
interest in this important subject, I shall not feel 
that your time or mine has been wasted. As Pea- 
body? stated, ““The secret of the care of the patient 
is in caring for the patient.” 

65 Sterling Street 
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MEDICAL PROGRESS 


SKIN TESTS IN BACTERIAL AND VIRAL DISEASES* 
Lewis W. Kane, M.D.+ 


BOSTON 


N RECENT years the clinician has employed the 
products of a variety of bacteria, viruses, pro- 
tozoa and fungi as antigens in performing skin tests 
to demonstrate a previous infection with a given 
pathogenic agent. In numerous cases these tests 
have proved to be of great value in the differential 
diagnosis of many infectious diseases, and have been 
of inestimable aid in determining susceptibility to 
or immunity against a given infectious agent. In 
addition, a skin test has been employed to give 
valuable prognostic information as well as to guide 
serum therapy in pneumococcal pneumonia. It is 
the purpose of this paper to review critically certain 
dermal tests employed in bacterial and viral diseases 
and to define their usefulness to the clinician. No 
attempt will be made to discuss the lesser known 
skin tests, such as the Mallein reaction for glanders. 
The fundamental mechanism that governs skin re- 
actions in general will be briefly reviewed as a back- 
ground for the proper understanding of such tests 
and as a guide to their interpretation. 


HistoricaAL BACKGROUND 


Nearly one hundred and fifty years ago Jenner’ 
clearly recorded that persons who had been vac- 
cinated or who had undergone a smallpox infection 
reacted locally to the inoculation of cowpox with a 
more rapid reaction than did those who had no pre- 
vious contact with the virus. This observation was 
disregarded until one hundred years later, when 
Koch” * published his observations on the changed 
dermal sensitivity following tuberculous infections. 
The tuberculin test was a direct result of this study. 

In 1907, von Pirquet* reinvestigated the problem 
of vaccinal hypersensitivity and suggested that the 
term “allergy” —that is, altered reactivity — 
be used to express the changed reaction capacity of 
the body resulting from infection or contact with a 
foreign protein. On the basis of this study and a 
previous one on serum sickness, von Pirquet tried 
to explain certain clinical features of other infections 
on an allergic basis. It was an obvious step in the 
study of these infections to apply dead bacteria or 
their products to a scarified area of the skin by the 
same technic as was used for the vaccine virus. As 
a result, the von Pirquet technic for applying tuber- 
culin was devised. This simple and safe cutaneous 


*From the Departments of Rocvertalngy and Immunology and of 
Hygiene, Harvard Medical Schoo 


tAssistant in bacteriology and Be and physician, Department 
of Hygiene, Harvard Medical School. 


test stimulated efforts to demonstrate allergy in 
other infectious diseases, as a result of which a num- 
ber of valuable skin tests have been developed. 


FUNDAMENTAL MECHANISMS GOVERNING SKIN RE- 
ACTIONS 


It became manifest from the start that there are 
two distinct types of dermal hypersensitivity. One 
type corresponds to protein anaphylaxis and can be 
produced by the injection of any protein, bacterial 
or otherwise. In this type, circulating antibodies 
can be demonstrated. The intradermal injection of 
the test substance results in its union with its specific 
antibody at the site of inoculation. Such an antigen- 
antibody combination may be irritating and lead 
to a histamine-like reaction. Approximately fifteen 
minutes after injection a wheal with a zone of ery- 
thema appears, which usually disappears in a few 
hours. In the interpretation of this type of reaction 
it is important to keep in mind that the antigen is 
a bland substance and produces dermal ihn 
only after union with its antibody. 

The second type of hypersensitivity is a true 
tissue allergy in which no circulating antibodies can 
be demonstrated. This type of sensitivity can be 
established experimentally only as a result of in- 
fection or the injection of whole dead bacteria. The 
dermal reaction so produced is always of the delayed 
type and leads to a more profound injury of the 
tissues. There is no reaction for a number of hours 
following injection; then induration, pain and red- 
ness occur, reaching a maximum intensity only after 
twenty-four to forty-eight hours. In the more in- 
tense reactions a central area of necrosis may be 
present. The tuberculin test is the paradigm for 
this type of hypersensitivity. . 

Although the reactions obtained with the Schick 
and Dick tests are delayed in type, they are de- 
pendent on an entirely different mechanism from 
those due to tissue sensitivity. It should be clearly 
borne in mind that, unlike the other skin tests de- 
scribed in this review, the Schick and Dick reactions 
depend on the inherent toxic properties of the ma- 
terials used for testing. Their injurious effects are 
exerted in persons who possess no specific neutraliz- 
ing antitoxin. Hence, a positive Dick or Schick test 
indicates susceptibility in contrast to a positive 
reaction of the tuberculin type, which indicates 
previous infection with the pathogenic agent that 
may or may not have led to the emergence of re- 
sistance. 
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The hypersensitivity established in a number of 
diseases may last for years or even a lifetime. Con- 
sequently the demonstration of dermal allergy to a 
given bacterial or viral agent, although it signifies 
a previous contact with a given infectious agent, 
does not necessarily mean that this agent is respon- 
sible for the disease immediately under consideration. 


Sxin Tests Emptoyinc BACTERIA AND THEIR 
Propucts As ANTIGENS 


Tuberculin Test 


It has been amply demonstrated that the most 
satisfactory method for tuberculin testing is the in- 


tradermal route (Mantoux).5 The two tuberculin’ 


preparations now in use are O. T. (old tuberculin), 
introduced by Koch,” * and P. P. D. (purified pro- 
tein derivative), isolated by Seibert.» 7 O.T. is a 
crude product that besides active skin-reacting prin- 
ciple also contains various other constituents of the 
tubercle bacillus. The only disadvantage of this 
product is the variation in the amount of skin- 
reacting substance in different preparations, depend- 
ing on the culture medium used and the strain of 
tubercle bacillus employed. This objection has 
been overcome, however, by standardizing O. T. 
in tuberculous guinea pigs against a standard 
P. P. D. obtained from the National Institute of 
Health. The initial test dose of O.T. ordinarily 
used for intracutaneous testing contains 0.01 mg. of 
O. T. in a volume of 0.1 cc. (1:10,000).* To avoid 
systemic reactions in persons suspected of having 
active tuberculosis, it is well to start with a dose of 
0.001 mg. (1:100,000). If no reaction is produced 
with the initial dose, the concentration can be in- 
creased tenfold until 1.0 mg. has been injected. If 
this is negative, the succeeding dosage should be 5.0 
mg. and 10 mg.t The usual procedure is to inject 
0.01 mg. and to retest all negative reactors with 1.0 
*mg. With 1.0 mg. as the final dose a small propor- 
tion who fail to react may be called negative, al- 
though they might react to 10 mg. No case should 
be regarded as genuinely negative unless there has 
been a failure to react to 10 mg. of O. T.® 

A positive reaction is one that shows edema and 
redness of varying degree after forty-eight hours. 
Positive reactions should be arbitrarily classified 
+, ++, +++ or ++++, depending on the ex- 
tent of the edema. A reaction showing some red- 
ness with definite edema more than 5 mm. in di- 
ameter but not exceeding 10 mm. is recorded as a 
+ reaction. A ++ reaction is characterized by 
an area of redness and edema measuring from 10 
to 20 mm. in diameter. A +-+-+ reaction is charac- 
terized by marked redness and edema exceeding 20 
mm. in diameter. A ++-++ reaction consists of 

*In preparing dilutions of O. T., each cubic centimeter “ undiluted O. T. 


is assumed to contain 1000 mg. of caberestio. Thus, a 1:10,000 dilution 
O. T. contains 0.01 mg. of O. T. in 


tWith these higher doses a control i choi of the medium alone should 
be used to rule out nonspecific reactions. 
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marked redness and edema and an area of necrosis. 
If there is no edema at the site of injection, even if 
slight redness is present, the reaction should be re- 
corded as negative. 

Since dilute solutions of O. T. and P. P. D. deteri- 
orate on standing, only freshly prepared solutions 
should be used. If dilutions are stored at refrigerator 
temperature when not in actual use, deterioration 
is less rapid, but such solutions should not be used 
after storage for longer than three or four days.°® 

It became obvious from Zinsser’s!® and Mueller’s" 
work that the skin-reacting substance in tuberculin 
is associated with a protein or nucleoprotein fraction 


that can be separated from other serologically active | 


compounds. Subsequently Seibert® 7 succeeded in 
isolating from O.T. a proteose or polypeptide 
(P. P. D.) that is responsible for the dermal reaction 
given by O. T. As supplied commercially at present, 
the first test dose consists of 0.00002 mg., and the 
second dose, for use when the reaction to the first 
is negative, of 0.005 mg. In terms of O.T. the first 
test dose of P. P. D. is equivalent to 0.01 mg. of 
QO. T. and the second is somewhat stronger than 
1 mg. of O. T." The second-strength skin reaction 
must be read carefully, since Long and Seibert?® 
and others have stressed the fact that non- 
specific reactions are frequently seen with this 
strength. The positive reactions are graded as 
described for O.T. 

In 1933, Grozin made the observation that if a 
strip of adhesive plaster previously treated with 
tuberculin is applied to the unbroken skin, or if the 
skin is moistened with a drop of tuberculin and 
covered with adhesive, a susceptible person shows 
within twenty-four to forty-eight hours an inflam- 
matory area of reaction limited to the surface 
covered by the adhesive plaster. He called this test 
the tuberculin patch test. Since then a number of 
variations have been used, the most usual one being 
filter paper impregnated with old tuberculin and held 
in close apposition to the skin with adhesive tape 
for forty-eight hours, at which time the tape is re- 
moved.!® 16 Readings are made forty-eight hours 
after the removal of the tape. If the reaction is 
positive, an area of inflammation studded with tiny 
papules and vesicles appears, limited to the part in 
contact with the tuberculin. The ease of this technic 
aroused immediate interest. In 1939, Vollmer and 
Goldberger'® showed a 100 per cent conformity be- 
tween the tuberculin patch test and the Mantoux 
test using first strength P. P. D. or 0.01 to 1.0 mg. 
of O.T. In Smith, Faulkner and Cordi’s!’ study 
only 6 of 223 negative reactors to the patch test 
turned out to be positive by the Mantoux test after 
a comparatively strong dose of O. T. These authors 
conclude that their cases responded to the patch 
test in nearly the same degree as to 0.1 mg. of O. T. 
Hence, it appears that the patch test is a suitable 
screening test and would be highly efficient if fol- 
lowed when negative by an intradermal inoculation 
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with 1.0 to 10.0 mg. of O.T. or second strength 
P. P. D. 

It has been amply demonstrated that a positive 
tuberculin skin test means past or present infection 
with the tubercle bacillus.5 The question arises con- 
cerning the frequency with which a negative test 
may occur in persons who have previously been in- 
fected. Lloyd and MacPherson" reported that of 
303 healthy London children who reacted to 1.0 
mg. of O.T., 2 per cent became negative to that 
dose two years later. Nelson, Mitchell and Brown’ 
were able to find calcification by chest films in 43 
per cent of 27 persons who were negative to the 
P. P. D. dose equivalent to 1.0 mg. of O. T. Dahl- 
strom?® reported that 11.1 per cent of 2490 persons 
who were tuberculin positive to 1.0 mg. of O.T. 
or the equivalent P. P. D. became negative within 
five to fifteen years. Seventy per cent of those who 
became negative were originally weak reactors. Thus, 
it has been recently demonstrated that tuberculin 
sensitivity may be lost unless stimulated periodically 
by reinfection with the tubercle bacillus. Perhaps 
this fact is not yet clearly recognized by many 
clinicians. 

The state of present knowledge does not permit 
a definite statement whether a positive tuberculin 
test is an asset or a liability. There have been a 
number of publications?-** that indicate that a 
positive test is a definite index of relative immunity. 
On the other hand, there have been reports in 
which the incidence of the development of tuber- 
culosis has been higher in tuberculin-positive groups 
than in tuberculin-negative groups.?*** Still other 
publications have failed to indicate that there is any 
difference in the incidence of pulmonary tuberculosis 
between negative and positive reactors.2**! At the 
_Harvard Medical School in the last fifteen years the 
number of cases of tuberculosis have been almost 
evenly divided between positive and negative re- 
actors.*? 

The clinician is most interested in whether the 
symptoms presenting in a given case are the result 
of an acid-fast infection. In most cases it is only 
the negative result that is of diagnostic aid, since, 
except in the terminal stages of the disease, a gen- 
uinely and persistently negative reaction to 10 mg. 
ef O. T., with rare exception, rules out progressive 
infection.» ® Although dehydration, intercurrent 
infection, early stages of pleural and peritoneal 
effusion and the terminal stages of tuberculous in- 
fection are not infrequently accompanied by a tem- 
porary absence or depression of reactivity, sen- 
sitivity is not depressed to such a degree during un- 
complicated tuberculosis that 10.0 mg. of O.T. 
fails to provoke a reaction. 


Brucella Skin Test 


The development of dermal sensitivity following 
brucellosis was first investigated in 1918 by Fleisch- 
ner and Meyer.* Sufficient data have since been accu- 
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mulated to show that dermal sensitivity to Brucella 
antigens occurs regularly enough following brucellosis 
so that its demonstration can be used as‘a diag- ~~ 
nostic procedure.*** It is apparently much more 
sensitive and is present in a much higher percentage 
of infected persons than are serum agglutinins. 
Huddleson‘® has shown that if the agglutination test 
alone had been used as a diagnostic procedure, it 
would have failed to detect 86.9 per cent of 845 
cases of brucellosis that gave positive dermal re- 
actions. 

Two antigens are at present in wide use to elicit 
skin reactivity: a heat-killed suspension of Brucella 
organisms in saline solution, and brucellergen, a so- 
called “nucleoprotein” from Brucella organisms, de- 
veloped by Huddleson and his colleagues.*® Both 
these antigens appear to be effective in eliciting 
dermal sensitivity. The whole organism, however, 
is likelier to produce local sloughs and systemic re- 
actions.*!. Since there is no evidence that the 
whole organism gives better results, brucellergen 
appears to be the antigen of choice. 

The bulk of evidence indicates that a positive skin 
test means past contact with any one of the Brucella 
organisms. Gould and Huddleson* regard the intra- 
dermal test with brucellergen as an extremely re- 
liable indicator of Brucella infection. They believe 
that if the test is negative, brucellosis can usually be ~ 
ruled out. In only 1 out of 925 cases negative to the 
intradermal test were the agglutination and opsonic 
tests indicative of past infection. On the other hand, 
it has been shown by others that some persons proved 
by the isolation of the organisms to have brucel- 
losis have had negative skin reactions.**. “46 The 
incidence of a negative reaction in the presence of 
chronic disease has been reported as varying from 
5.546 to 39 per cent.‘7 Thus, whereas a positive test 
denotes previous contact with Brucella organisms, 
a negative test does not necessarily rule out previous 
infection. 

Since the skin hypersensitivity lasts for many 
years, a positive test does not necessarily mean 
present active disease but may indicate a past con- 
tact with the organisms. The status of a patient 


with a positive skin test can be established only by .. 


determining the phagocytic activity of the leuko- 
cytes in the presence of Brucella organisms.*°® 

The skin test must not be performed before blood 
has been drawn for the agglutination or opsono- 
cytophagic determinations, because the introduction 
of the antigen may stimulate the production of 
opsonins and agglutinins. This stimulation has 


been observed with both brucellergen*® and whole 


organisms.!* 5° 

The brucellergen test is performed by injecting 
0.1 cc. of a standardized solution intradermally on 
the volar surface-of the forearm. The test is read 
at forty-eight hours, and the reaction is considered 
positive if, in addition to an area of redness, there 
is also edema or induration that measures at least 
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5 mm. in diameter. If whole organisms are used, the 
reaction should be observed on the fourth and 
seventh days. 


Chancroid Skin Test (Ito-Reenstierna Test) 


In 1913, Ito,®! using a vaccine prepared from a 
culture of Haemophilus ducreyi, was able to demon- 
strate the development of dermal allergy in chan- 
croidal infection. The diagnostic value of this test 
was confirmed by Reenstierna,” and it has come 
to be known as the Ito-Reenstierna test. For years 
a skin-test vaccine (Dmelcos vaccine) has been pre- 
pared commercially in France and used extensively 
in Europe and Canada; this preparation has never 
been available in this country owing to public-health 
regulations. Because of this and the difficulty Ameri- 
can workers experienced in growing the etiologic 
agent, pioneer work in this country on the value of 
the intradermal test was done in 1935 by Cole and 
Levin® with pus obtained from unbroken buboes. 
These authors stressed the need for further investiga- 
tion on the growth requirements of H. ducreyi. 
Within two years methods for growing the organism 
were published.™ 55 Vaccines prepared from these 
cultured organisms have subsequently been shown 
to be highly satisfactory for use as antigens in 
eliciting dermal hypersensitivity®@** and are now 
commercially available. 

It is generally accepted that the Ito-Reenstierna 
test is of definite aid in the differential diagnosis of 
the venereal bubo since the buboes of syphilis, 
gonorrhea, chancroid and lymphogranuloma in- 
guinale and the pseudobubo of granuloma inguinale 
frequently simulate one another. In the experience 
of most investigators the test is highly reliable. 
Kornblith and his co-workers®® have found the test 
to be positive in 95 per cent of 93 proved cases of 
chancroid. Cole and Levin® have demonstrated 
negative tests in lymphogranuloma inguinale, pri- 
mary and secondary syphilis, gonorrhea and granu- 
loma inguinale, the diseases likeliest to be confused 
with chancroid clinically. 

There is some disagreement in the literature con- 
cerning when the skin test becomes positive follow- 
ing infection. Reports have varied from six to ten 
days®® to five weeks.“ Greenblatt and Sanderson®® 
have obtained positive reactions regularly from the 
twentieth day onward in experimentally induced 
infections. A positive test is uniformly obtained by 
the time the buboes appear.® 

Since dermal allergy may last for years, possibly 
a lifetime, a positive reaction commits one to the 
diagnosis of chancroid only when the Frei test, 
Wassermann test and dark-field examination as well 
as biopsies and smears for granuloma inguinale, are 
’ negative. It is difficult to reconcile the favorable 
reports in the literature with the statement in Circu- 
lar Letter No. 74 from the Office of the Surgeon 
General® that the intradermal test is not recom- 
mended for the diagnosis of chancroid. 
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The test is performed by injecting 0.1 cc. of the 
vaccine intradermally into the volar surface of the 
forearm. The reaction is positive if an area of in- 
duration measuring at least 8 mm. and an area of 
erythema 14 mm. in diameter are present forty- 
eight hours after injection. Nonspecific reactions 
may appear in twenty-four hours, but they usually 
disappear within forty-eight hours. The local 
reaction may last for weeks. 


Whooping Cough Skin Test 


The use of the skin test to determine immunity or 
susceptibility to whooping cough must be considered 
as still in the experimental stage. A skin test should 
not be considered satisfactory unless the results 
correlate with the incidence of clinical and bac- 
teriologically proved cases after subsequent ex- 
posure. As yet this has not been done in the case of 
the whooping cough skin test. 

Haemophilus pertussis contains at least two anti- 
gens —a so-called “agglutinogen” and a thermo- 
labile toxin—that are capable of eliciting 
dermal reactions. In the past the skin test as a 
method for determining susceptibility was unsatis- 
factory because the preparations used contained 


both these antigens. By means of supersonic vibra- . 


tion, Flosdorf and his associates* have been able 
to separate the agglutinogen from the toxic com- 
ponents. This material has been used in an endeavor 
to establish immunity or susceptibility by means of 
the response obtained on intradermal inocula- 
tion.6-87 The antigen is injected intradermally, and 
readings are made in half an hour and twenty-four 
hours. In immune persons two types of response 
have been obtained — an immediate wheal-like re- 
action and a delayed or tuberculin type of reaction. 
Some immune persons show both these reactions, 
whereas others show only one of them. Felton and 
Flosdorf** have shown that there is a close correla- 
tion between the agglutination titer of the blood 
serum (which is thought to be an index of im- 
munity™ 6) and the positive skin test. In only one 
case did they find the agglutinating titer high and 
the skin test negative. 

Flosdorf, Felton, Bondi and McGuiness® have 
recently summarized their experience using the 
agglutinogen as an antigen in performing the whoop- 
ing cough skin test. Of 122 babies from six to four- 
teen months of age with no history of whooping 
cough, only 1 gave a false-positive test. Eleven 
per cent of those with a positive history and 8 per 
cent of the vaccinated group, however, were nega- 
tive. It is possible that some of the children with 
positive histories were infected with Bactllus para- 
pertussis and hence a positive skin reaction did not 
result.“ Although the results obtained with the 
detoxified antigen are encouraging, more work will 
obviously have to be done before it can be accepted 
that a positive test means immunity. 
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As outlined above, there are two types of dermal 
allergy. One depends on the presence of circulating 
antibodies, whereas the other is a true tissue sen- 
sitivity. In the former type a response is obtained 
fifteen minutes after inoculation of the antigen and 
usually disappears in three hours, whereas in the 
latter the reaction is always of the delayed type. 
Since both types of reaction may be elicited in the 
whooping cough skin test, it seems probable that 
the material used may contain two antigens — one 
reacting with the circulating antibody and the other 
acting directly on the tissue cells. 

In 1940, Strean et al®® described a skin test with 
purified pertussis toxin, which he believed might be 
used to indicate susceptibility or immunity. An 
immune response is obtained only in those who have 
recovered from the disease or those immunized with 
the toxoid. It is interesting that a susceptible re- 
action is found in those who have been vaccinated 
with whole Phase I organisms. Silverthorne, Fraser 
and Brown’® have recently repeated Strean’s work, 
however, and have shown that the toxin does not 
distinguish between those who have had the disease 
and those who are presumably susceptible. 


Tularemia Skin Test 


The early work on the diagnostic skin test in 
tularemia was done using whole organisms killed 
with formaldehyde.” The sensitivity that develops 
following tularemia is apparently of a very high 
degree, and a few patients have suffered alarming 
constitutional reactions following the use of this skin- 


test material.” Because of these reactions, Foshay”. 


prepared a detoxified antigen by treating the or- 
ganisms with nitrous acid. This antigen is ap- 
parently bland and does not produce constitutional 
reactions. The skin test with this material appears 
to be highly specific and is not positive in patients 
with brucellosis whose serums are able to agglutinate 
Pasteurella tularensis. The reaction becomes positive 
within the first week of the disease and is probably 
lifelong in duration. Since the agglutination test does 
not become positive until the second week of the 
disease, a positive skin test is of great value in the 
early diagnosis of tularemia. Friedewald and Hunt” 
have skin-tested 32 proved cases of tularemia with 
Foshay’s antigen and found the dermal reaction 
positive in all. They have clearly shown that the 
test becomes positive within the first week of the 
disease. These same authors skin tested a large 
number of patients with numerous clinical con- 
ditions and found no false-positive reactions. 

The skin test is performed by injecting 0.05 cc. 
of the antigen intracutaneously on the volar surface 
of the forearm. A positive test is a delayed tuber- 
culin-like reaction consisting of erythema and in- 
duration. Nonspecific reactions appear early and 
usually fade rapidly after forty-eight hours, whereas 
a specific reaction generally persists for a week or 
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longer. Unlike the antigens used in the Brucella 
skin test, the antigen used in the diagnosis of 
tularemia does not stimulate to any marked degree 
the production of agglutinins. 

To make a diagnosis of tularemia before the de- 
velopment of dermal hypersensitivity; Foshay has 
described a test™: 75 in which antitularense goat or 
horse serum is injected intradermally to detect cir- 
culating bacterial antigen such as might be present 
early in the disease. In all the dermal tests pre- 
viously described in this paper, antigen is injected 
to detect circulating or fixed antibody. In this test 
antibody is injected to demonstrate antigen. Pre- 
sumably this type of test should be positive early in 
the infection. Four one hundredths cubic centi- 
meter of a 1:10 dilution of serum is injected intra- 
dermally, accompanied by the same volume of 
diluted normal serum as a control. In most cases 
positive reactions appear almost immediately and 
consist of a wheal and areola of erythema. This test 
has been reported as being positive as early as eight 
hours after the initial chill. Friedewald and Hunt” 
believe that if the antiserum test shows a definitely 


positive reaction and the control serum is negative, 


a diagnosis of tularemia can be made with reason- 
able certainty. In their experience, however, the 
controls were positive in a high percentage of cases, 
so that they were able to diagnose only a third of the 
cases by this method. The same authors” used con- 
valescent serums from cases of tularemia and found 
that the reactions obtained in normal patients and 
those with tularemia were variable and unreliable. 
The usefulness of this test is obviously limited be- 
cause of the positive skin reactions obtained with 
the control serum. 


Francis Test 


In 1929, Tillet and Francis’ showed that specific 
capsular pneumococcal polysaccharides when ‘in- 
jected intradermally into patients convalescent from 
pneumonia caused an immediate wheal and ery- 
thema that appeared in ten to twenty minutes and 
faded in one to two hours. The polysaccharide caus- 
ing the reaction was found to be always homologous 
in type with the pneumococcus causing the pneu- 
monia. The patient’s capacity to react became 
manifest coincident with or shortly before recovery 
from the infection and was invariably associated with 
the presence of type-specific antibodies in the blood. 
In 1930, Francis and Tillet’’? extended their ob- 
servation and reported that recovery from Type 1 
pneumonia was associated with the development of 
a positive skin reaction to Type 1 polysaccharide. 
In every case in which the skin test became positive 
the patient recovered. In Finland and Sutliff’s’® 


experience, however, only half the Type 1 and two © 


thirds of the Type 2 and 3 patients who recovered 
gave a positive reaction. In 1933, Francis’® recom- 
mended a skin test with specific capsular poly- 
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saccharide of the pneumococcus as a guide to serum 
therapy. He believed that the skin test was a valu- 
able aid to serum therapy and of definite prognostic 
aid. When the test was negative, he believed that 
further serum therapy was indicated. The value of 
this test as a guide to serum therapy has been re- 
peatedly confirmed.**-® 

The development of a positive Francis reaction 
is due to the local union of polysaccharide and its 
specific antibody in the skin. A relatively large 
amount of circulating antibody must be present to 
produce the dermal reaction.® During the course of 
severe pneumonia the skin may lose its ability to 
react owing to the general toxemia, and this prob- 
ably explains the negative reactions observed in pa- 
tients who die of pneumonia despite the presence of 
appreciable amounts of circulating antibodies. In 
Wood’s® series of serum-treated cases, in every case 
in which a crisis occurred the Francis skin reaction 
became positive several hours before or during the 
fall of temperature. No patient who failed to de- 
velop a positive skin reaction survived the pneu- 
monia. Wood believed that the test could also be 
employed as an aid in the early diagnosis of the 
complications of pneumonia. In every case in which 
fever persisted in the presence of a positive skin 
reaction, pleurisy with effusion, empyema, menin- 
gitis or endocarditis was subsequently demonstrated. 

As in any skin test, there are false-positive re- 
actions to the Francis test. MacLeod, Hoagland 
and Beeson* have found 13 per cent false positives 
and Wood® 9 per cent. Obviously, because of these 
false-positive reactions the Francis test cannot be 
used as an index of immunity unless the reaction is 
negative when it is first employed. When it is ob- 
served to change from negative to positive, recovery 
seems assured unless complications are present. A 
persistently negative reaction means a less favor- 
able prognosis. It goes without saying that the 
etiologic organism must be typed so that the homol- 
ogous polysaccharide can be employed. 


Skin Tests for Influenza-Bactillus Infections 


In 1939, Dingle and Fothergill® isolated a specific 
* carbohydrate from the Type B influenza bacillus. 
Using this material as in the Francis test, Dingle and 
Seidman®* were able to obtain a reversal of the test 
from negative to positive in 5 cases of influenza- 
bacillus meningitis treated with rabbit antiserum. 
The test failed to be reversed in cases treated with 
horse antiserum. This may be related to the fact 
that precipitins are less readily produced in horse 
serum than in rabbit serum. There were no false- 
positive reactors among the controls. Although this 
test is based on firm bacteriologic principles, much 
more work will have to be done before it can be 
recommended. 


(To be concluded) | 
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CASE 31251 


PRESENTATION OF CASE 


A fifty-six-year-old Greek woman was admitted 
to the hospital complaining of chills and fever and 
a mass in the left upper quadrant. 

Three years before admission the patient entered 
another hospital because of a painful mass in the 
left upper quadrant and easy bruising of six months’ 
duration. She had tired easily and had lost about 
20 pounds in weight during the preceding year. 
She also complained of episodes of red urine and a 
bloody vaginal discharge. Physical examination at 
that time revealed a small wizened woman who 
showed evidence of considerable weight loss. There 
were petechiae on the palate, and a tourniquet 
test was positive. Several quite large purpuric areas 
were seen on the extremities, especially on the legs. 
The liver was felt by one observer two to three 
fingerbreadths below the right costal margin. The 
spleen extended to 10cm. below the left costal margin. 
Hinton and Wassermann tests were negative. The 
urine was normal. The red-cell count was 3,500,000, 
with 10.5 gm. of hemoglobin and a hematocrit of 
30 per cent; the white-cell count was 2100, with 
55 per cent neutrophils, of which 10 per cent were 
band forms, and 42 per cent lymphocytes. The red 
cells showed mild anisocytosis, and the platelets 
were markedly reduced, numbering 59,000 per 
cubic millimeter. A gastric analysis showed no 
free acid in the fasting specimen and 17 units of 
total acid after histamine. The icteric index was 
normal. X-ray examination of the long bones was 
negative. During the twenty-three hospital days 
her temperature was 98.6°F., except for a rhythmic 
rise to about 100°F. every third day. She was given 
four x-ray treatments of 65r each over the splenic 
area, with no change in the size of the spleen. Five 
days after x-ray treatment she was discharged un- 
improved. 

- The patient had taken quinine irregularly once 
or twice a week for about a year, with some relief. 
During the five months before admission to this 
hospital she experienced regular attacks of chills 
and fever, occurring every seventy-two hours be- 
tween 6:00 and 7:00 p.m. A backache in the upper 


*On leave of absence. 


CASE RECORDS OF THE MASSACHUSETTS GENERAL HOSPITAL 


735 


lumbar region was present at all times of the day 
and had persisted since the onset of the present 
illness: For approximately two months before ad- 
mission her appetite had been poor, and she had 
some exertional dyspnea and orthopnea and a 
slight cough. 

The patient was born in Greece and had lived 
there for eighteen years. She came to the United 
States thirty-eight years previously and had worked 
in a cotton mill in Massachusetts. She was married 
at the age of twenty-six and had had two full-term 
babies, both delivered by cesarean section. One 
infant was stillborn, and the other died at fourteen 
days. Until the present illness she had been in 
good health. She remembered no infections or 
other diseases. 

Physical examination revealed an emaciated, 
chronically ill-appearing woman in no distress but 
for occasional stabs of pain in the left upper quadrant 
and epigastrium, which were induced by moving 
about. The skin was warm and dry and had a 
slight yellow tinge. The peripheral lymph nodes 
were not remarkable. There were many varicose 
veins over the legs and thighs, and fairly prominent 
superficial veins over the lower chest and abdomen. 
There were no ecchymoses. There was slight pitting 
edema of the legs. The left pupil measured 2 mm. . 
in diameter and was fixed and slightly irregular. 


The neck veins pulsated in the erect and supine 


positions. The lung fields were clear and hyper- 
resonant. The left heart border was at the mid- 
clavicular line. A Grade 2 blowing systolic murmur 
was heard over the entire precordium and was 
loudest at the left sternal border in the fourth inter- 
space. The spleen was firm, smooth and mobile; it 
extended into the left lower quadrant and a small 
distance across the midline at the level of the umbili- 
cus. The liver edge was sharp and extended three 
fingerbreadths below the costal margin. There 
was no ascites. Vaginal and rectal examinations 
were negative. The tendon reflexes of the lower 
extremities were absent. 

The temperature was 99.6°F., the pulse 90, and 
the respirations 20. The blood pressure was 140 
systolic, 70 diastolic. 

On admission the blood contained 3,200,000 red 
cells, with 7 gm. of hemoglobin and a hematocrit 
of 26 per cent. The white-cell count was 2400, with 
61 per cent neutrophils and 35 per cent lymphocytes. 
A reticulocyte count was 1.2 per cent. The platelets 
were slightly reduced in number. The bleeding 
time, clotting time and clot retraction were normal. 
The urine was straw-colored, with a specific gravity 
of 1.018, and gave a +++ test for albumin; the 
sediment contained an occasional red cell and hyaline 
cast. A catheterized specimen showed no growth 
on culture. A stool was dark, formed and guaiac 
negative. The sedimentation rate and a van den 
Bergh test were normal. The serum nonprotein 
nitrogen was 36 mg. per 100 cc., and the protein 
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5.58 gm., the albumin-globulin ratio being 1.71. 
The phosphorus was 4.5 mg. per 100 cc., and the 
alkaline phosphatase 2.9 Bodansky units. A Hinton 
test and a spinal fluid Wassermann test were nega- 
tive. A cephalin flocculation test was +++ in 
forty-eight hours, and the prothrombin time was 
21 seconds (normal, 18 to 20 seconds). A bromsul- 
falein test showed 30 per cent retention forty-five 
minutes after the injection of 5 mg. per kilogram. 
An electrocardiogram was normal. A phenolsulfone- 
phthalein test showed 55 per cent excretion in two 
hours, and the urine concentrated readily to a 
specific gravity of 1.020. A lumbar puncture yielded 
normal findings. 

X-ray examinations of the chest and abdomen 
showed the left diaphragm to be elevated, with the 
heart in a transverse position. The aorta was tor- 
tuous, with some calcification in the arch. A large 
mass extended down from the left upper quadrant 
to overlie the sacrum and the left iliac wing, dis- 
placing the colon downward and the stomach to 
the right. The left kidney outline was seen through 
the mass. A gastrointestinal series was negative. 
No esophageal varices were seen. 


At 5:30 p.m. on the second hospital day the 


patient had a severe chill. At 7:00 p.m., the temper- 
ature rapidly rose to a peak of 106°F., and during 
the following six hours gradually returned to normal. 
The pulse and respiratory curves closely followed 
the temperature curve. Four similar episodes of 
chills and fever occurred during the following two 
weeks at regular seventy-two-hour intervals. Blood 
cultures taken during the chills and during the peak 
of the fever showed no growth, and blood smears 
taken at the same times showed no parasites. Be- 
cause the spleen was firm and presumably fibrotic, 
a splenic puncture was deemed safe and was per- 
formed. 


DIFFERENTIAL D1IAGNosIs 


Dr. Wititiam DameEsHEK*: Chills, fever and a 
mass in the left upper quadrant in a Greek woman 
might conceivably mean malaria. So we immedi- 
ately have a rather plausible diagnosis to start with. 
Of course there are other possibilities that I shall 
introduce as I go along. 

There were petechiae on the palate, and a tourni- 
quet test was positive. These findings usually indi- 
cate a platelet deficiency and remind me of what I 
like to call “the dental plate test.”” If you have a 
patient with thrombopenia, due to whatever cause, 
and if he happens to have dental plates, when the 
upper plate is taken out, you will find petechiae on 
the palate, due to the suction of the dental plate. 
It is a fairly good test. The chances are that this 
woman had a low platelet count. 

The liver was felt two or three fingerbreadths 
below the right costal margin, and the spleen ex- 
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tended a handbreadth below the left costal margin. 
That signifies a rather sizable organ. So she had 
hepatosplenomegaly and purpura, probably throm- » 
bopenic in type. 

The Hinton and Wassermann tests were negative. 
Apparently we do not have to be concerned about 
syphilis. 

There were 3,500,000 red cells, with 10.5 gm. of 
hemoglobin. In other words, she had a reduction 
in hemoglobin slightly out of proportion to the 
reduction in red-cell count. To digress from the 
case for a moment, let me say a word about the 
color index. This is calculated readily by taking 
the percentage of hemoglobin and dividing by the 
first two figures of the red-cell count. If the hemo- 
globin is 50 per cent, and the red count 5,000,000, 
the index is 0.5. If one is dealing with grams of 
hemoglobin, as we now are, we multiply the figure 


for grams by 3 and divide by the first two figures 


of the red count. At the time of admission to the 
other hospital, it was 10.5 x 3 + 35, or 0.9, which 
indicates some degree of hypochromia, or hypo- 
chromic anemia. 

Whenever I see a Greek or Italian woman with 
hypochromic anemia I wonder about Mediterranean 
anemia of the target-oval-cell type, a mild form of 
Cooley’s anemia. The mean corpuscular volume 
was 30x 10 + 3.5, or 86, which is either less than 
normal or approximately normal. There was a 
definite leukopenia, the white-cell count being only 
2100, with 55 per cent polymorphonuclears. Al- 
though the lymphocytic proportion was increased, 
it was really only relatively increased. Thus, al- 
though they numbered 42 per cent of 2100, this is 
only 20 per cent of 4000 white cells. So she really 
had no absolute increase, in fact the lymphocytes 
were somewhat diminished. The granulocytes were 
55 per cent of 2000, which is a definite granulocy- 
topenia. The normal granulocyte proportion is 
70 per cent of 7000 to 8000, and here it was 55 per 
cent of 2000, or only 1200 to 1300 in absolute num- 
bers. So she had leukopenia, granulopenia and 
anemia. The platelets were reduced, numbering 
59,000. She had then what I like to call “‘pancy- 
topenia,” a reduction in all the cellular elements in 
the blood, including the red cells, white cells, arene 
locytes and platelets. 

Pancytopenia may be due to various popes 
involving the marrow: aplasia, hyperplasia, leukemia 
and sarcomatous infiltration. Pancytopenia is also 
frequently associated with splenomegaly, the bone- 
marrow being either normal or hypercellular. There 
may be total pancytopenia, or anemia, leukopenia 
or thrombopenia may dominate the clinical picture. 
In this patient, the thrombocytopenia was most evi- 
dent and the patient had extensive mucous mem- 
brane bleeding. 

‘X-ray studies of the bones were negative which 
helps to exclude Mediterranean anemia, myelo- 
sclerosis, Gaucher’s disease and sarcoma. 
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“During the twenty-three hospital days the 
temperature was 98.6°F., except for a rhythmic 
rise to about 100°F. every third day.” This I think 
is the leading theme in this case. It is repeated 
throughout the history. This one-two-three rhythm 
may be said to represent the ominous rumbling in 
a developing “symphonic”’ situation, which we shall 
find out more about as we read the history. 

The fact that the spleen did not change in size 
after x-ray treatment helps to exclude lympho- 
sarcoma of the spleen, Hodgkin’s disease, leukemia 
and related conditions. 

We come next to the second phase of this woman’s 
illness. She had taken quinine irregularly once or 
twice a week for about a year after she left the 
hospital “with some relief.” That statement may 
or may not be of diagnostic value. 

The exertional dyspnea, orthopnea and cough 
might indicate a pulmonary infection or the begin- 
ning of heart failure at the age of fifty-six, with 
anemia and chronic illness. 

We find that the patient was born in Greece and 
lived there for eighteen years. We are not sure 
whether she had an infectious disease when she was 
in Greece, and we do not know whether she came 
from the northern or southern part. 

Dr. Benjamin Cast Leman: Dr. Cotzias, can you 
enlighten us about that? 

Dr. GeorceE C. Cotzias: She came from southern 
Greece. 

Dr. DameEsHeEk: That may mean something, since 
malaria is more frequent in the southern section. 

Anyone is apt to have pain with a large spleen 
from whatever cause, either infectious or otherwise. 
It is apt to become infarcted from time to time, and 
a perisplenitis often develops. Pain on motion is 
frequently present in these cases. 

The varicose veins and the prominent veins over 
the chest and abdomen suggest a delay in portal 
circulation with some collateral circulation. 

What significance the systolic murmur has, I 
cannot say. She might have had it before or she 
might have developed it recently. It might have 
had something to do with the anemia or arterio- 
sclerosis, or both. 3 

I suppose that albuminuria in a woman of fifty- 
six who has been ill and has some degree of arterio- 
sclerosis of the kidneys is of no significance. 

A catheter specimen of urine was cultured and 
yielded no growth. That is an important test for 
urinary infection and helps to rule out colon-bacillus 
infection. 

The patient on entry to this hospital had a red- 
cell count of 3,200,000, with 7 gm. of hemoglobin. 
So.multiplying the grams of hemoglobin by 3 and 
dividing by the first two figures of the red count, 
we get the figure 0.65, or a hypochromic, low color- 
index anemia, and 26x 10 + 3.2 gives a mean cor- 
puscular volume that is diminished, a hypochromic, 
microcytic anemia. She had leukopenia, granulo- 
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cytopenia of an absolute variety, with no abnormal 
cells. There is no statement about monocytes. 
Since monocytes are frequently miscalled lympho- 
cytes, perhaps there were monocytes included in 
the lymphocytic count. A monocytosis might be 
expected in malaria. The reticulocyte count was 
normal. She had lost the marked thrombocytopenia 
and the abnormal clot retraction that she had on 
admission to the hospital three years previously. 

I suppose that the van den Bergh was a quanti- 
tative test for bilirubin and was within normal 
limits, indicating that she did not have jaundice, 
which helps to exclude the question of hemolytic 
disease. One always has to consider this possibility 
with an enlarged spleen, but if the bilirubin is normal 
one can almost always exclude it. The albumin- 
globulin ratio was essentially normal, showing no 
hyperglobulinemia and no reversal of the albumin- 
globulin ratio. This tends to rule out such conditions 
as multiple myeloma and Boeck’s sarcoid. The 
bromsulfalein excretion was definitely delayed, 
indicating some degree of hepatic insufficiency. 

“No esophageal varices were seen.” That is a 
finding that helps to rule out cirrhosis, at least of 
a marked degree. 

“Because the spleen was firm and presumably 
fibrotic a splenic puncture was performed.” That 
apparently is the end of the story. We do not know 
whether the patient recovered after this procedure 
or whether she died. 

In summary, this was a woman who came from 
Greece to this country a long time ago and had ap- 
parently been well since. Three years previously 
she went to a hospital, essentially for a hemorrhagic 
condition. At that time she showed an outstanding 
thrombocytopenia with the clinical evidence of 
purpura, so that we have to say that she had throm- 


bocytopenic purpura. This condition may be idio-_ 


pathic, or it may be due to many causes, such as 
leukemic or aplastic bone marrow or variows types 
of splenic disease, which I like to call “hypersple- 
nism.” This may result in either leukopenia, throm- 
bopenia or anemia, or in all three together. In some 
cases of hypersplenism, there is a marked degree of 
thrombocytopenic purpura. I therefore explain the 
first episode three years previously on the basis of 
an enlarged hyperactive spleen. We do not know the 
cause of the enlarged spleen at that time. It may 
have been due to infection, but she left the hospital 


and took quinine for a while, with perhaps some 


response. 

Five months before admission to this hospital 
she had regularly recurring chills and fever every 
seventy-two hours. We also know that she had 
had it to some degree three years previously. The 
only disease that I know of that causes recurring 
fever and chills every seventy-two hours at exactly 
the same time of day for a period of many months is 
malaria of the quartan type. It is true that other 
conditions associated with splenomegaly cause 
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fever. One of the most frequent types that we have 
to contend with is that due to lymphoma, Hodgkin’s 
disease and atypical leukemia.. If this patient had 
had an irregular fever coming at various times or 
had had a relapsing fever of the Pel-Ebstein variety, 
we should have concluded that she had one of these 
conditions. Some cases of brucellosis, or undulant 
fever, have the same type of fever chart. But this 
woman did not have an irregular type of fever or 
relapsing fever. She had a regular one coming on 
at the same time of evening, between 6:00 and 
7:00 p.m. 

Infections other than malaria have to be con- 
sidered, such as tuberculosis and subacute bacterial 
endocarditis. The heart murmur was systolic in 
type but the blood cultures were negative, and 
furthermore, subacute bacterial endocarditis does 
not give this type of fever. It is true that we have 
to consider atypical leukemia and myeloid meta- 
plasia, but she had no myelocytes and no nucleated 
red cells. The outstanding feature of this case is 
certainly this rhythmic fever; in a Greek woman 
with a big spleen I do not believe that it can be 
anything but malaria. 

Quartan malaria is the slowest of the malarial 
infections and is the one that takes longest to incu- 
bate. It may be present for a number of years and 
then vanish. It may isolate itself in the reticulo- 
endothelial system, notably the spleen. Splenic 
enlargement may occur, and the parasites may never 
be demonstrated in the blood. I do not know how 
the tests were done; probably with extreme care. 
I do not know whether they made thick smears or 
whether a sternal puncture was done. Dr. Castle- 
man let me look at a blood smear, but it was entirely 
normal. It was not a thick preparation. If one has 
a case of suspected malaria in which the blood 
smears appear normal one of several things can be 
done. A sternal puncture, which is simpler than a 
splenic puncture, and without danger, or an adrena- 
lin injection may be done. The latter is a favorite 
maneuver in the Latin-American countries and in 
France. Or one can do a splenic puncture. Whether 
the splenic puncture in this case showed malaria, 
I do not know. To my mind the present case was 
dominated by rhythmic fever, which makes malaria 
likely. 

Dr. Castieman: Dr. Richardson, have you any 
suggestions? 

Dr. Wyman Ricuarpson: I never saw this pa- 
tient, but I feel the same way about it that Dr. 
Dameshek does. 


Curnicat Dracnosis 


Quartan malaria. 


Dr. DamMEsHEK’s D1acGnosis 


Quartan malaria. 
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ANATOMICAL D1AcGNnosIs 


Quartan malaria. 


PaTHOLOGICAL Discussion 


Dr. CasTLEMAN: The intern and resident staff 
and the visiting men all looked at the smears, thick 
and thin, and were unable to find any malarial 
parasites. The material that I received from the 
spleen was composed almost entirely of histiocytes. 
I looked carefully for parasites and was unable to 
find any. There were no hemosiderin granules, 
which one usually finds in a malarial spleen. Dr. 
Volweiler took the slides to the Department of 
Tropical Medicine at the Harvard Medical School, 
and Dr. Geiman kindly examined them. We shall 
hear from him now. 


Dr. Q. M. Geman: Dr. Volweiler brought films 
of the splenic puncture to me for examination and 
told me the history of the case. The history im- 
mediately interested me greatly because of the 
number of cases of so-called “transfusion malaria” 
that have occurred at various hospitals in Boston. 
Blood films from the patients are brought to us for 
examination from time to time. Although we find 
positive films in these patients, the donors of the 
blood seldom give a history of recent clinical malaria 
and no malaria parasites are found. 


Since this patient was born in Greece and was 
having periodic chills and fever every seventy-two 
hours, quartan malaria seemed to be the first pos- 
sibility, at least in my experience; the patient could 
have obtained the infection a number of years 
previously. The films from the splenic puncture 
were examined, and parasites were not found at 
that time. I might say that the films were examined 
for ten minutes, which is in excess of the usual five 
minutes for the study of such films. 


I asked Dr. Volweiler to make films, both thin 
and thick, at intervals during a period of several 
days with the hope that we might catch some of 
the parasites during their asexual cycle in the 
peripheral blood. These films were brought to me, 
and the thick film taken at 4:00 p.m. on February 6 
yielded one parasite, which was an unmistakable 
half-grown schizont, with typical cytoplasm, chro- 
matin and pigment. With that one parasite, I went 
back through the splenic film, examining it from 
one end to the other, and fortunately another para- 
site, a segmenter, was found that determined the 
exact species, Plasmodium malariae. The examina- 
tion of additional blood films, made at intervals, 
produced a total of ten unmistakable and two doubt- 
ful parasites. That result of prolonged microscopical 
study gives you an idea of the scarcity of malaria 
parasites in this patient. It is outstanding that 
such a low concentration of parasites could be 
responsible for clinical malaria. 
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I thought that you might be interested in a case 


reported by Shute,* which emphasizes the same 
point. The case seen by Shute and this case demon- 
strate that the parasite of quartan malaria can 
persist in a patient for long periods of time and 
eventually give rise to a relapse of malaria. At the 
Children’s Hospital, Boston, one of the donors of 
blood for a case of transfusion malaria had been in 
this country thirty-seven years without ever having 
clinical malaria. What the basis for this latency is 
we do not know, but new information is being ac- 
cumulated which suggests that there are tissue 
stages of the parasite in the spleen or other reticulo- 
endothelial tissue that are the reservoir of organisms 
for this small dribble of parasites into the circulating 
blood and the origin of parasites that cause relapsing 
malaria. 

Dr. Cast Leman: I might add that the patient 
has received Atabrin and is now free from chills and 
fever. 


CASE 31252 
PRESENTATION OF CASE 


A fifty-eight-year-old man was admitted to the 
hospital because of chills, fever and vomiting. 

Twenty-two months before admission a pilonidal 
sinus, which during the previous twenty-five years 
had frequently opened and discharged pus, again 
began to drain. A few days later he noticed, while 
at work, that the right leg was becoming heavy and 
lifeless. By the end of the day the entire right leg 
was paralyzed without obvious sensory disturbance. 
He was admitted to a community hospital. Motor 
function and strength slowly returned, but the pa- 
tient was unable to stand and he remained incon- 
tinent of urine and feces. He was then transferred 
to this hospital, where he remained for an additional 
seven weeks, during which time he learned to walk 
slowly with a cane and his bladder function im- 
proved so that he could retain his urine for about 
an hour. Infarction of the lower spinal cord was 
thought to be the likeliest diagnosis. During the 
. entire hospital period, after the first four days, the 
temperature, pulse and respirations were normal. 
The urine gave a +++ test for albumin con- 
stantly, the specific gravity was 1.010 to’1.018 and 
the sediment almost always contained innumerable 
white cells. The red-cell count was 3,000,000, and 
the white-cell count 6000 to 8000. A month after 
discharge he began to notice slight swelling of the 
ankles in the evening, but examination of the heart 
was negative and he had no dyspnea, orthopnea, 
precordial pain or palpitation. His walking slowly 
improved, but he continued to have incontinence. 
Eighteen months after discharge he developed an 
ulcer on the sole of the left heel, which slowly be- 


*Shute, P. G. Relapse of quartan fever after twelve and twenty-one 
years. Lancet 2:146, 1944. 
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came larger and drained seropurulent fluid. About 
a month later, or approximately one month before 
this admission, he began to notice malaise and pro- 
gressive weakness. The legs swelled more than 
usual, and the ulcer of the left heel became worse. 
On the day before admission he had several shaking 
chills, fever and drenching sweats. He vomited and 
for a brief period became quite dyspneic. 

He had had pneumonia and empyema eighteen 
years before entry. 

Physical examination revealed an obese, pale, 
febrile, perspiring man. He moved himself about in 
bed with little help from his legs, which were quite 
weak. He was surrounded by a strong uriniferous 
odor. A deep penetrating ulcer on the left heel 
drained thin serous fluid. The tongue was coated 
and fiery red but not smooth. The neck was not 
stiff. Examination of the chest suggested emphy- 
sema, and moist crackling rales were heard in the 
right axillary line. The heart was enlarged to 10 
cm. to the left of the midsternal line. The sounds 
were distant. There was an occasional, irregular 
beat. A soft, rumbling, apical murmur lasted 
throughout systole and early diastole. The aortic 
and pulmonic second sounds were equal. The liver 
extended 2 cm. below the right costal margin. There 
was no costovertebral-angle tenderness. There 
was minimal pitting edema of the left leg. Examina- 
tion of the rectum revealed a loose anal sphincter. 
The terminal portion of the penis was macerated, 
swollen and chronically infected. The right leg was 
weaker than the left, and the tendon reflexes of the 
right knee and ankle were stronger than those on the 
left. There was a right Babinski. There was de- 
creased pain and temperature response over the 
left leg, and diminished vibration sense of the right 
leg. These changes were seen on the trunk and 
shaded off to normal about two segments below the 
nipples. The remainder of the neurologic examina- 
tion was negative. 

The temperature was 99.0°F., the pulse 90, and 
the respirations 20. The blood pressure was 93 
systolic, 50 diastolic. 

The urine was cloudy, acid in reaction, with a 
specific gravity of 1.014, and gave a ++ test for 
albumin. Uncentrifuged urine contained an occa- 
sional red cell, 50 white cells, an occasional hyaline 
cast and many bacteria per high-power field. The 
blood showed a red-cell count of 3,000,000, with 9.5 
gm. of hemoglobin, and a white-cell count of 23,000, 
with 92 per cent neutrophils, mostly band forms. 
The red cells and platelets appeared normal. The 
stool was normal and guaiac negative. The Hinton 
test was negative. 

X-ray examinations of the chest on the first and 
third days showed no active disease in the lungs. 
The heart was prominent and rounded in the region 
of the left ventricle. An electrocardiogram showed 
a normal rhythm of 120, marked variation in the 
form of the P waves in the amplitude of the QRS 
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complexes, PR intervals ranging from 0.16 to 0.23 
second, slight left-axis deviation, upright T, and 
T:, low upright T waves in Leads 3 and CF; and 
upright T waves in Leads CF, and CF;. An occa- 
sional ventricular complex showed aberrant con- 
duction. The serum nonprotein nitrogen was 42 mg. 
per 100 cc., the protein 4.2 gm., and the chloride 98 
milliequiv. per liter. The fasting blood sugar was 
111 mg. per 100 cc. Repeated blood cultures on the 
first and third hospital days showed a Type 13 
pneumococcus. 

Small doses of sulfathiazole were given on the 
first three days. On the third day intravenous 
penicillin was begun, and 84,000 to 270,000 units 
were given daily through the eleventh day. On the 
sixth day a heavy dose of sulfadiazine was begun 
and continued through the eighteenth day. 

The temperature spiked irregularly once or twice 
daily as high as 103 to 106°F., not becoming normal 
or subnormal until the fourth day. The following 
three days showed a continued fever above 102°F. 
On the eighth day the temperature, pulse and respira- 
tion became normal. Blood cultures taken on the 
fifth day and after were negative. Because of the 
unexplained bacteremia associated with mental 
clouding a lumbar puncture was performed on the 
fifth day. The initial pressure was normal; the 
fluid was imperfectly transparent and contained 
392 cells per cubic millimeter, almost all of which 
were polymorphonuclear cells. No bacteria were 
seen by smears, but the culture grew a beta-hemo- 
lytic streptococcus. There were no signs or symp- 
toms of meningitis. Twenty-four thousand units of 
penicillin were instilled intrathecally. On the follow- 
ing day the spinal-fluid cell count had risen to 2750, 
with about 80 per cent polymorphonuclear cells. 
The culture was negative. Thirty to fifty thousand 
units of penicillin were injected intrathecally in 
two injections daily for the next five days, during 
which time there was a gradual reversion of the 
polymorphonuclear-lymphocyte ratio; the cells fi- 
nally disappeared on the eleventh hospital day. The 
urine continued to show an occasional red cell and 
5 to 50 white cells per high-power field. Despite 
eight whole-blood transfusions the red-cell count fell 
to 2,800,000. The white-cell count after the third 
day remained about 10,000, with approximately 75 
per cent neutrophils. 

On the nineteenth hospital day examination of 
the chest showed dullness in the region of the right 
lower lobe. Rales were heard over the right scapular 
region. The heart was enlarged, to a maximum of 
11 cm. to the left of the midsternum. A systolic 
apical thrill was easily felt. The sounds were regular 
but of poor quality. A harsh Grade 4 systolic mur- 
mur was heard all over the lower precordial region, 
maximal between the apex and lower end of the 
sternum and best heard near the latter. A mid- 
diastolic sound was present at the apex. The liver 
was palpable 5 cm. below the right costal margin. 
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The tip of the spleen was firm and palpable 2 cm. 
below the left costal margin. There was slight pit- 
ting edema of the sacrum. An electrocardiogram 
taken at that time showed normal rhythm at 100, | 
a PR interval of 0.23 second, slight left-axis devia- 
tion, a low upright T,, normal T, and T;, a low 
upright T wave in Lead CF,, a notched T wave in 
Lead CF, and a normal T wave in Lead CF;,, with 
sagging ST segments in Lead CF,. An x-ray ex- 
amination of the left os calcis showed some new- 
bone formation, with evidence of seque tration. 
The ulcer had a slight discharge at that time. An 
intravenous pyelogram was normal. The bladder 
appeared to be small and quite irregular in outline, 
especially at the roof, where there was a suggestion 
of a bilateral filling defect. A gastrointestinal series 
and barium enema were negative. The spleen ap- 
peared enlarged. A repeat x-ray film of the chest 
showed the heart to be enlarged without a charac- 
teristic configuration. There was apparently a con- 
siderable amount of fluid in the right pleural cavity, 
and a small amount in the left. The pulmonary 
markings were increased. 

During the seventh and tenth weeks there were 
sudden chills followed by fever that spiked ir- 
regularly to 104°F. for periods of one to four days 
and then returned to normal. During these periods 
the blood cultures were negative. Shortly after the 
chill in the tenth week a periurethral abscess was 
found. This drained spontaneously, with remission 
of the fever. A suprapubic cystostomy was per- 
formed. Cultures of the abscess yielded colon 
bacilli and a nonhemolytic streptococcus. The non- 
protein nitrogen was 25 mg. per 100 cc., the phos- 
phorus 3.7 mg., the alkaline phosphatase 6.3 units 
and the acid phosphatase 0.8 units. A Congo red 
test was negative. Cultures from the draining left 
heel showed an anaerobic Staphylococcus albus. 
Despite vigorous treatment with iron, liver, diet and 
transfusions, the anemia progressed, and by the 
eleventh week the red-cell count had fallen to 
2,100,000. 

During the twelfth week the suprapubic cystos- 
tomy wound failed to heal and reopened spon- 
taneously. Shortly thereafter the temperature rose ., 
to 104°F.; the patient became comatose and expired 
two days later. 


DIFFERENTIAL DIAGNOsIS 


Dr. REED Harwoop: I should like to ask first 
what the urine cultures showed on the two ad- 
missions. 

Dr. Benjamin CastTLeMAN: Staph. albus on the 
first admission, and colon bacilli on the second. 

Dr. Harwoop: The neurologic findings represent 
a typical example of Brown-Séquard syndrome, 
with the lesion on the right side in the region of the 
seventh dorsal segment. The patient had weakness 
and diminished vibration sense on the side of the 
lesion, and diminished pain and temperature sense 
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on the contralateral side, owing to the fact that the 
fibers carrying pain and temperature sense cross im- 
mediately in the cord and ascend in the ventral and 
lateral spinothalamic tracts of the other side. The 
fact that the neurologic lesion improved in the suc- 
ceeding two years suggests that the diagnosis of 
infarct was the correct one. : 

The record states that hemolytic streptococci 
were recovered in one culture of the spinal fluid. 
Considering the large doses of penicillin and sulfa- 
diazine that the patient had received and the fact 
that a Type 13 pneumococcus was found several 
times in the blood cultures, I am inclined to believe 
that the streptococcus in the spinal-fluid culture was 
a contaminant. 3 

We must now consider the nature of this patient’s 
heart disease. We are told that the heart was nor- 
mal on the first admission. I think that we must 
accept this statement and thereby exclude con- 
genital heart disease and old rheumatic val- 
vular disease. There is no mention of arterio- 


sclerosis or hypertension, so that heart disease due . 


to either of these conditions seems unlikely. The 
electrocardiogram presents no diagnostic ab- 
normality. The changing PR interval suggests 
some interference with conduction in the auriculo- 
ventricular bundle. Dr. White, would you care to 
comment on that? 

Dr. Paut D. Wuite: With a rate of 120, the 
heart must have been quite irritable to have had 
so much variation in the P waves. I should think 
that you were quite right about the possible im- 
portance of the variation in auriculoventricular 
conduction. Whether that should be ascribed to 
myocardial involvement or to other factors, such as 
a digitalis effect, is difficult to say on this record 
alone, although it might have been due to either or 
to both. The electrocardiogram is certainly not 
typical of acute myocardial infarction. Had the 
patient had digitalis? 

Dr. CasTLEMAN: There is no mention of it. 

Dr. Harwoop: The most striking feature of this 
case is the development of evidence of heart disease. 
On the first admission the heart was said to be nor- 
mal. On the second admission, an apical systolic 
and an early diastolic murmur were noted. Later, 
in the final illness, the character of this murmur 
changed: it became much louder and was accom- 
panied by a thrill, and its location appeared to be 
in the region of the tricuspid valve rather than at 
the apex. These changes are extremely suggestive 
of bacterial endocarditis. The character of the fever, 
the progressive anemia, the bacteremia and the en- 
larged spleen are all consistent with this diagnosis. 
The evidence of embolic phenomena is not too posi- 
tive. Changes in the x-ray films of the chest and 
in the physical findings in the lungs can be con- 
strued as being due to emboli from the right side of 
the heart. The enlarged spleen and the cloudy spinal 
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fluid suggest septic emboli from the left side of the 
heart. But the diagnosis of bacterial endocarditis 
really rests on the remarkable change in the charac- 
ter of the heart murmurs. I am unable to explain 
the enlargement of the heart and the changes in the 
electrocardiogram. It may be that he had a toxic 
myocarditis; or there may have been multiple small 
abscesses in the myocardium. ' 

The final question is, Did he have bacterial endo- 
carditis two years before his death, or did he de- 
velop an acute endocarditis as a result of the debility 
resulting from his chronic urinary sepsis? In favor 
of the former diagnosis are, first, the otherwise un- 
explained infarct of the spinal cord and, second, 
the chronic anemia, which was present even at the 
time of his first admission. On the other hand I 
must admit that he remained remarkably well dur- 
ing the interim of eighteen months before the acute 
illness appeared. I should like to make a single 
diagnosis and so I shall say that he had a subacute 
bacterial endocarditis. 

Dr. Castieman: Dr. Ayer, have you anything to 
add? 

Dr. James B. Ayer: I saw this man only on the 
admission two years before his death. He presented 
evidence of a partial transverse lesion of the spinal 
cord, which, as you have heard, remained per- 
manently as a Brown-Séquard palsy. The imme- 
diate question concerned the possibility of epidural 
abscess, but the evidence for this was lacking. My 
opinion was that he suffered from a myelitis, which 
occasionally occurs in the presence of infection else- 
where and may be due to emboli. There was, how- 
ever, no evidence of infection in the spinal cord or 
its meninges. 

Dr. Wuite: I saw the patient early in February, 
three weeks before he died, because of the develop- 


ment of this striking murmur. There was a Grade 4 


murmur with a thrill. Both murmur and thrill 
were maximal just to the left of the sternum and 
not at the apex and resembled Roger’s murmur and 
thrill. But in our analysis we believed, or at least 
I did, that an acquired ventricular septal defect, 
because of its great rarity, was less likely than mitral- 
valve involvement with a torn cusp or chordae 
tendineae resulting from bacterial endocarditis, 
which had been helped temporarily by the specific 
chemotherapy. The third sound could be explained 
by the delayed auriculoventricular conduction with 
a long PR interval. 


D1acnosis 
Subacute bacterial endocarditis, with probable 
rupture of mitral leaflet. 
Dr. Harwoop’s 


Subacute bacterial endocarditis (Type 13 pneumo- 
coccus). 
Chronic cystitis and pyelonephritis. 
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ANATOMICAL DIAGNOSES 


Acute bacterial endocarditis, posterior aspect of 
mitral valve, with perforation into right 
auricle (Type 13 pneumococcus). 

Acute and chronic pyelonephritis, urethritis, 
prostatitis and cystitis. 


PaTHOLocicaL Discussion 


Dr. CastLeMANn: The heart was only slightly en- 
larged, weighing 400 gm. Just below the aortic 
valve, between the left posterior and the anterior 
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to have arisen on that side of the heart. There was 
no evidence of previous disease on any of the 
valves. Microscopically the vegetation was fairly ~ 
acute. It was made up almost entirely of poly- 
morphonuclear cells and organisms that on culture | 
proved to be Type 13 pneumococci. He had, of 
course, infection in the kidneys, urethra, prostate 
and bladder. 

Before discussing whether the bacterial endo- 
carditis could have been connected with the cord 
symptoms of almost two years previously, Dr. 
Kubik will tell us what he found in the cord. 


Figure 1. Photograph of the Heart Showing the Ulcerated Vegetation below the 
: Aortic Valve. 


cusp but not involving either cusp and actually on 
the posterior aspect and within the wall of the 
aortic leaflet of the mitral valve, was a large gran- 
ular pinkish-red ulcerating vegetation (Fig. 1). This 
obvious bacterial endocarditis did not penetrate 
through the endocardium of the anterior surface 
of the mitral leaflet into the left auricle but faced 
the left ventricle. It did, however, perforate through 
at its right border into the right auricle just above 
the tricuspid valve (Fig. 2). It extended only a 
bit onto the tricuspid valve, and it did not appear 


Dr. Cuarzes S. Kusix: I saw this patient on”his 
last admission and said at that time that, although 
infarction or any other type of vascular lesion of 
the cord was extremely rare, it was suggested in this 
case by the sudden onset of symptoms and the sub- 
sequent improvement. I suppose that vascular 
lesions of the cord are rare because the cord has a 
good collateral circulation. 

At autopsy there was a localized focus of degenera- 
tion in the anterior part of the cord at about the 
sixth thoracic level. The histologic appearance of 
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this lesion was consistent with old infarction, but 
one probably cannot be altogether certain of the 
diagnosis. In any case, because of the time rela- 
tions, it cannot be satisfactorily explained by the 
acute bacterial endocarditis. 
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defect, but the murmur was absolutely characteristic 
of the latter. 

Dr. CastLteman: Do you think that the per- 
foration in the right auricle, rather than’ into the 
ventricle as is usual in septal defect, might have had 


Ficure 2. Photograph of the Heart Showing the Perforation of the Right Auricle. 


Dr. WuiTeE: May I add a comment about the 
murmur. It was so characteristic of Roger’s mur- 
mur that we should have stuck to our auscultatory 
diagnosis of a ventricular septal defect. Because of 
the rarity of an acquired septal defect in such a case 

I voted for mitral valve rupture rather than septal 


something to do with the change in the murmur? 

Dr. Wuite: I believe that one should find the 
same type of murmur with a defect leading from 
ventricle to auricle that one would find in the case 
of a hole between the ventricles. The flow of blood 
is much the same. 
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PULP PRESERVATION 


One of the many difficulties besetting a journal 
editor in these grueling days, although only one of 
them, is that brought about by the current paper 
shortage. This is largely due, as are so many of 
our internal problems, to the lack of manpower, 
but it has also other more acute angles, although 
some of these too are indirectly the result of labor 
difficulties. Thus since steel is a critical material 
with high priority rating, there exists a shortage of 
axheads and sawblades. Without axheads and with- 
out lumbermen to cut the wood for axhandles, a 
shortage in the latter becomes obvious, still further 
embarrassing pulp production. It seems hardly 
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necessary to mention shortages of farm help, so 
necessary to raise the beans on which lumbermen 
are reputedly fed. 

Various methods have been employed to conserv 
our depleted supply of paper. The Journal, for in- 
stance, having been sharply curtailed in its annual 
paper allotment, has had to stretch that allotment 
by the use of a lighter weight paper, by reducing 
the number of pages, despite an unusually good 
supply of excellent material for publication and the 
demands of our advertisers for more space, and by 
limiting the allowable number of reprints. 

Printers have had their purchases of paper cut to 
a prescribed percentage of normal consumption as 
of a given year, according to regulations issued and 
sent to each one in the form of a governmental 
pamphlet containing as a part of its message, we 
have been told, five printed lines on page 4, three 
lines on page 5, and nothing on pages 6, 7 and 8. 
(These may have been left blank for remarks!) 

One of the most serious problems that these cur- 
tailments have raised, however, has been their con- 
tribution to the shortage of waste paper. The uses 
of waste paper have been graphically illustrated; it 
is going overseas on a variety of missions, — as 
wrapping for artillery shells, jeep fenders, small-arms 
ammunition, bazookas, machine-gun triggers and 
K rations, — but the supply ‘is dwindling. There 
seemed for a time no solution to this problem, but 

‘it has been inspiringly met. 

Government itself has gone into the production 
of waste paper. By using eight pages where four 
would have sufficed, by tripling its regulations and 
doubling the number of words in each, by requiring 
fifty-six signatures where six would have served and 
by specifying quintuplicate instead of triplicate 
copies of declarations, questionnaires and directives, 
the emergency has been met. The war can go on! 


ETIOLOGY OF EXUDATIVE PHARYNGITIS 


Most, if not all, clinicians have the impression 
that acute pharyngitis and acute tonsillitis are al- 
ways caused by hemolytic streptococci. This is par- 
ticularly true with respect to the cases that are asso- 
ciated either with a purulent follicular exudate or 
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with a fine pseudomembranous exudate. In recent 
years, however, many physicians interested in in- 
fectious diseases and others working on the medical 
wards of general hospitals where bacteriologic 
studies are made routinely have been surprised to 
find that many, or even the majority, of the seem- 
ingly typical cases of pharyngitis and tonsillitis — 
excluding, of course, cases of scarlet fever and 
septic sore throat — failed to yield positive cultures 
of beta-hemolytic streptococci. 

In the course of the studies that are being con- 
ducted by the Commission on Acute Respiratory 
Diseases at Fort Bragg, about 10 per cent of the 
patieftts admitted to the hospital for acute respira- 
tory diseases were found to have exudate on the 
pharynx or tonsils. Some of those patients had both 
bacteriologic and clinical evidence of hemolytic 
streptococcus pharyngitis; others had positive throat 
cultures, but the clinical picture was not entirely 
characteristic; and still others had neither cultural 
nor characteristic clinical findings of hemolytic 
streptococcus infections. The members of the com- 
mission* therefore undertook a systematic clinical 
and laboratory study of the problem. They be- 
lieved that, since beta-hemolytic streptococci are 
harbored in the throats of healthy persons as well 
as in those of patients suffering from colds and other 
respiratory infections, the diagnosis of streptococcal 
pharyngitis could be made with certainty only if a 
specific antibody response was demonstrated against 
that organism during convalescence. Thus, samples 
of serum obtained during the acute febrile stage of 
the illness and again during convalescence were 
tested for their antistreptolysin titer in each case. 

The patients under investigation were routine ad- 
. missions for acute respiratory symptoms who came 
to the hospital from selected organizations of that 
post. The criterion for admission was simply the 
finding of a temperature of 100°F. or higher when 
the mem reported to the dispensary. Of 900 men 
admitted during the period of study, 116 were found 
to have exudate on the pharynx or tonsils and were 
selected for the study. 

On the basis of the laboratory data the cases were 
classified into three groups. The first group com- 


*Commission on Acute Respiratory Diseases. Endemic exudative pharyn- 
and etiologic and clinical characteristics. J. 4. M. 4.125: 
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prised approximately 25 per cent of the cases and 
included those in which beta-hemolytic streptococci 
were obtained in the cultures and in which a sig- 
nificant rise in the titer of streptococcal antibodies 
developed during convalescence. The second group 
consisted of another 25 per cent of the patients; 
these men had positive cultures for hemolytic 
streptococci but did not develop antibodies during 
convalescence. The last group, which consisted of 
the remaining 50 per cent of the patients, had 
neither positive cultures for beta-hemolytic strepto- 
cocci nor rises in titer of antistreptolysin. Definite 
differences were demonstrated between the cases 
with and those without antibodies regarding the 
mode and rapidity of onset, the total frequency of 
symptoms, the severity of the physical findings and 
the height of the white-cell count. Cases with beta- 
hemolytic streptococci in which antibodies did not 


develop were similar in their clinical characteristics . 


to those in which streptococci were not found. 

The members of the commission concluded that 
in approximately 25 per cent of the cases that were 
studied the exudate was caused by beta-hemolytic 
streptococci, whereas in the remaining 75 per cent 
the causative agent was unknown. Except for the 
presence of exudate, the latter did not appear to 
differ from the great majority of cases of undif- 
ferentiated respiratory disease. 


BOOKS RECEIVED 


The receipt of the following books is acknowledged, 
and this listing must be ponee as a sufficient return 
for the courtesy of the sen Books that appear to be 
of particular interest will be pele we as space permits. 
Additional information in regard to all listed books 
will be gladly furnished on request. 


The History of Miners’ Diseases: A medical and social inter- 
frenry E y George Rosen, M.D. With an introduction by 
enry E. Sigerist, M.D. 8°, cloth, 490 pp., with 18 illustra- 
tions and frontispiece. New York: Schuman’ s, 1943. $8.50. 
The object of this monograph i is to present a comprehensive 
historical study of miners’ diseases from prehistoric times 
to the end of the nineteenth century. It is not a history of 
the occupational diseases that are known to afflict miners at 
the present day but rather an attempt to trace the growth 
of knowledge concerning such diseases, as it has developed 
through the ages. The objective of the book is to bring to- 
gether related material bearing on the existence and recog- 
nition of occupational sickness among miners at different 
bee and in various places and to present them in an ordered, 
stematic manner. The work is divided into two parts: 
e first covering the period from the time of the neolithic 
pe to the end of the eighteenth century, and the second, 
eo ne from 1800 through 1900. The work is printed on 


paper with a good type and is recommended for all 
collections. 
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Personality and the Behavior Disorders: A handbook based 
on experimental and clinical research. In two volumes. Edited 
by J. McV. Hunt, Ph.D., assistant professor of psychology, 

618 pp., and Vol. 2, 


Brown Universigy. 8°, cloth: Vol. 
624 pp. New York: The Ronald Press mpany, 1944. 
$10.00 for the set. 


This collective treatise is the work of thirty-five experts 
who have reviewed the present knowledge of personality in 
the biologic, psychologic and psychiatric aspects of the sub- 
ject. Extensive bibliographies have been appended to each 
article and complete indices of names and subjects have been 
appended to the text. The work should <— of value as a 
reference source for psychologists and sociolo- 
gists, and also should find a place in every medical and refer- 
ence library. | 


Essays in Biology: In honor of Herbert M. Evans. Written 
by his friends. 4°, cloth, 686 pp., illustrated. Berke‘ey: 
Uaeuriity of California Press, 1943. $10.00. 

This memorial volume was presented to Dr. Evans on his 
sixtieth birthday by his colleagues, his students and other 
friends. Dr. Evans is professor of anatomy, Hertzstein Pro- 
fessor of Biology and director of the Institute of Experimental 
Biology in the University of California. He has devoted his 
life to the fundamental problems of anatomy, embryology, 
endocrinology and nutrition and the physiology of reproduc- 
tion. He also has been interested in the history of science 
and medicine in all their aspects. In this volume there are 
forty-eight papers written by his friends on the various sub- 
jects with which he is concerned. At the beginning of the 
a there is a complete bibliography of the writings of 

r. Evans. 


The Jews and Medicine: Essays. In two volumes. By Harry 
Friedenwald, M.D., D.H.L. (hon.), D.Sc. (hon.). 8°, cloth: 
Vol. 1, 390 pp., with 25 illustrations and eon and 
Vol. 2, 427 pp., with 13 illustrations. Baltimore: The Johns 
Hopkins Press, 1944. $3.75 (for each volume). 


Dr. Friedenwald has been interested in the history of 


ais physicians and the contributions of Jews to medicine 
or almost half a century. During this period he has written 
many articles and essays of a biographical and historical 
character, which are brought together in these two volumes. 
Coincidentally with his interest in Jewish literature and 
medicine, Dr. Friedenwald has made a fine collection of 
manuscripts and early printed books in these fields. Dr. 
Henry E. Sigerist, in the preface, discusses the medical col- 
lectors of Baltimore, ——s those connected with Johns 
Hopkins University School of Medicine and particularly 
= Je riedenwald and his collection of medical classics of 
the Jews. 


A Text-Book of Pathology. Edited g T. Bell, M.D., pro- 
fessor of pathology, University of Minnesota, Minneapolis. 
Fifth edition, enlarged and thoroughly revised. 8°, cloth, 
862 pp., with 448 illustrations and 4 colored plates. Phila- 
delphia: Lea and Febiger, 1944. $9.50. 


* The greater part of the text has been thoroughly revised 
and a large amount of new material has been added. Among 
the new topics discussed at length are shock, vitamin defi- 
ciencies, blast injuries, Boeck’s sarcoid and several infectious 
diseases of interest in war medicine. The work is primarily 
a textbook for the medical student to use during his clinical 
training. 


Medical Care of the Discharged Hospital Patient. By Frode 
Jensen, M.D., instructor in medicine, Syracuse University 
College of Medicine; H. G. Weiskotten, M.D., dean and 
professor of pathology, Syracuse University College of Medi- 
cine; and Margaret A. Thomas, M.A. (Oxon). 8°, cloth, 
80 pp. New York: The Commonwealth Fund, 1944. $1.00. 


This is a report of a successful experiment in extending the 
range of a hospital service, thus improving the care of chroni- 
cally ill patients and relieving congestion in the medical wards. 
The study was carried out in the University Hospital of the 
University of Syracuse College of Medicine. A special extra- 
mural resident was assigned to the task of familiarizing him- 
self with the medical aspects of chronic cases and their relevant 
emotional, social and economic factors. He also investigated 
the facilities for home treatment and was authorized to con- 
tinue the medical supervision of the patients in their homes 
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after discharge. It was found that, because of proper facilities 
for care in the home, many patients could be discharged 
earlier and rehospitalization was greatly reduced. Sufficient 
hospital facilities were released to permit the acceptance of 
several hundred patients. The information revealed by 
this experience re-emphasizes the fact that the hospital is 
the pivot around which should revolve the various services: 
hospital care, outpatient care and public-welfare programs. 
The provision of adequate home care for discharged medically 
needy patients is a step toward a more economical and bene- 
ficial use of the hospital in the care of the indigent. This 
small monograph should be of interest to all hospital ad- 
— as well as to physicians having to do with chronic 
illness. 


Applied Dietetics: The planning and teaching of normal and 
therapeutic diets. By Frances Stern, chief of Frances Stern 
F Clinic, Boston Dispensary, assistant in medicine, Tufts 
College Medical School, special instructor in dietetics in 
social service and associate in nutrition, Simmons College, 
Boston. Second edition. 4°, cloth, 265 pp., with 57 tables, 
Baltimore: The Williams and Wilkins Company, 1943. $4.00 


This is a revised edition of a book first printed jp 1936. 
The work is based on the methods developed in the food 
clinic of the Boston Dispensary, the pioneer clinic of its kind, 
organized twenty-five years ago. It has been revised to in- 
clude the information on nutrition developed during the 
seven years that have elapsed since the publication of the 
first edition. The section on the vitamins has been rewritten 
to conform to the latest chemical knowledge of these elements. 
The bulk of the information is presented in tabular form. 
There are fifty-seven co-ordinated tables to simplify the 
computation of the diet, and there are twenty pairs of full- 
page tables setting out in detail typical menus and diets. 
A normal diet is considered in relation to normal physiology, 
whereas the therapeutic diet is treated as a deviation from 
the normal, calling for an increase or decrease in the amount 
of a food constituent, or the omission or change in the con- 
sistence of foods as used in the normal diet. 


aay of the United States. 

George M. Piersol, B.S., M.D., professor of medicine, Grad- 
uate School of Medicine, University of Pennsylvania. 8°, 
cloth, 368 PP» with illustrations, tables and charts. Phila- 
delphia: F. A. Davis Company, 1944. $5.00. 

This new manual has been written to point out the possi- 
bilities of sulfonamides in treatment and to emphasize their 
limitation and their: toxic properties. The first 94 pages 
discuss pharmacology and therapeutics, toxic reactions and 
tests. The remaining portion of the work is devoted to clinical 
indications for sulfonamide therapy and is arranged alpha- 
betically by diseases. An appendix of 12 pages discusses 
penicillin. Current literature and a number 
of illustrative cases have been included in the text. This 
timely manual should prove of interest to all physicians who 
may wish to refer to the use of sulfa drugs in various infections. 


Medical Physics. Edited by Otto Glasser, Ph.D., head, 
Department of Biophysics, Cleveland Clinic Foundation, 
professor of biophysics, Frank E. Bunts Educational Insti- 
tute, and consulting biophysicist, University Hospitals of 
Cleveland. 4°, paper, 1744 pp., illustrated. Chicago: The 
Year Book Publishers, Incorporated, 1944. $18.00. 

This outstanding encyclopedia, with signed contributions 
by over two hundred authorities in various fields of rey 
and medicine, should prove to be a valuable reference boo 
for all libraries and for all physicians who are brought into 
contact with medical physics in any of its varying aspects, 
as well as radiologists and biologists. The articles are ar- 
ranged alphabetically by subject, but there are classified 
tables of contents preceding the text that show at a glance 
all the articles in the various fields of medicine and physics. 
Many of the authors have attached good working bibliog- 
raphies to their contributions. The book is well iflustrated, 
printed in a good type on good paper, but is rather unwieldy 
to handle because of its size and weight. Comprehensive 
subject and name indices are appended to the text. 


(Notices on page xix) 
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Sulfonamide ex 4 in Medical Practice. By Frederick C. 
Smith, M.D., M.Sc., lieutenant colonel, Medical Reserve 


